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EDITORIAL 


Communicate or Croak 
Dr. D. B. Keyes, F.A.LC. 


AIC Councilor; Former AIC President. 


YHE truly professional person is an 

individual, an independent thinker 
who has dedicated his life to help 
others and not himself. He cannot 
be classified or regimented. He com- 
municates with his fellows, primarily 
to learn and not to “preach,” thus 
increasing his own knowledge and 
competence. These are the individuals 
who join the INSTITUTE. 

If you are mot an independent 
thinker; if you want to help your- 
not others; if you love to 


self and 


SPECIAL 


Election Results 


W* look forward to another year 
of continuing progress under the 
following officers and councilors who 
were elected by the members of TH! 
AMERICAN INSTITUTE OF CHEMISTS 
to take office 1956 
Annual Meeting: 

President, John H. Nair, Assis- 
Research, Thomas 
1500 Hudson 


following the 
~ 


tant Director of 


J. Lipton, Inc., St., 
Hoboken, N. J. 
President-elect, Dr. 
Hass, 
Foundation, 


New York 5, 


Henry B. 
Sugar Research 


Wall 


President, 
Inc., 52 


A 


Street, 


harangue the masses and nof listen 
to your fellows; and if you do not 
being regimented by 


mind your 


“betters,” join a union and do your 
croaking on the picket line. You will 


have fun! 


Dr. James B. Conant, Hon. AIC, 
some years ago, is said to have stated: 
“reformers must examine every 
action, lest they end by placing in 
power the greatest tyrant of all — 


organized society.” 


ANNOUNCEMENTS 


Secretary (re-elected), Dr. Lloyd 
Van Doren, The American Institute 
of Chemists, Inc., 60 E. 42nd 
New York 17, N. Y. 

Treasurer (re-elected), 
Frederick A. Hessel, 
Research Manager, General Aniline 
& Film Corp., New York 14, N. Y. 

Councilors-at-Large (three-year 
Dr. Harry L. Fisher ( re- 
elected), Professor of Chemical En- 
Rubber 
Southern 
Calif. ; 


St., 


Dr. 


Commercial 


terms), 


Technology, 
California, 
Dr. Donald 


gineering in 

University of 
Los Angeles 7, 
B. Keyes, Consultant, Arthur D. 
Little, Inc., 420 Lexington Ave.. 
New York 17, N. & and Dr. Sidney 
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D. Kirkpatrick, 
Chemical Engineering and Chemical 
W eek, 330 W. 42nd St., New York 
36, N. Y. 

Councilor-at-Large (two-year 
term), Dr. Austin W. Fisher, Jr., 
Head, 
ment, Arthur D. Little, Inc., Cam- 
bridge 42, Mass. 


Editorial Director, 


Process Engineering Depart- 


Honorary Membership 


Presented 
yegng year Gold Medalist 
for the year is also presented with 
AIC 


Stevens, 


the 


Honorary Membership. So 
Raymond Medal 


for 1956, was presented with the cer- 


recipient 


tificate of honorary membership at 


the conclusion of the Annual Busi- 
ness Meeting held on May 10th. Dr. 
Ray P. Dinsmore, retiring AIC presi- 
presentation. ‘The 


dent, made the 


citation reads : 


To Raymond Stevens 


in recognition of his contribu- 


tions to the wider understand- 
ing of essential procedures for 
and 


the management operation 


of industrial resear¢ h. 


New Honorary 


Members Chosen 
At the Instrrute Luncheon held 
+2 May AIC Annual 
Mass., 


Laboratories 


lith at the 


Meeting in _ Boston, John 


Kotrady of 


of The Texas Company, chairman of 


the Beacon 
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1956 
Mem- 


bership, announced that the follow- 


the Committee on Honorary 


ing persons had been chosen to re- 
AIC Membership 


during the 


ceive Honorary 


at ceremonies sometime 
fiscal year 1956-1957: 

Dr. Joel H. Hildebrand, Emer- 
itus Professor, University of Calli- 
fornia, Berkeley, Calif. 

Lawrence H. Flett of New Lon- 
don, New Hampshire, former pre- 
ident of THe AMERICAN INsTI- 

STITUTE OF CHEMISTS. 
Dr. W. Parks, Head, 
Department of Chemistry, Univer- 


Rhode 


and Director of the Gordon 


Georg >» 


sity of Island, Kingston, 
i eee 
Research Conferences. 
These certificates of Honorary 


Membership 


meetings and dates to be announced 


will be presented at 


later. 


Gold Medal Nomi- 


nations Requested 
R. Lincoln T. Work, 
AIC president, is 


chairman of tl 


former 
now the 
1e Committee on Gold 
Medal Award. He requests members 
INSTITUTE OF 
him, at 420 
York 17, N. 


who 


of THe AMERICAN 


send to 
New 


names of 


CHEMISTS to 
Lexington Ave., 
Y., the 


deserving of this award. The AIC 


persons are 


By-laws specify that the award shall 


be made for “noteworthy and out- 


standing service to . . . the profession 


of chemist or chemical engineer in 





SPECIAL ANNOUNCEMENTS 


in the United States of America.” 
These nominations will be carefully 
considered by the Committee in 
making its selection of the person to 


receive the 1957 Gold Medal. 


Niagara Chapter 


Honors [r. Furnas 

HE THE 
AMERICAN INSTITUTE OF CHEM- 
has awarded its 1956 
Scroll to Dr. Clifford C. 
Secretary of Defense 


Niagara Chapter of 


ISTS Honor 
Furnas, 
Assistant for 
Research and Development, for his 
many years of distinguished service 
to academic and applied science. The 
made at the 


presentation will be 


Chapter’s June 29th meeting. 


AAAS Affiliation 


HIS Spring, the AIC obtained 
affiliate 


can Association for the Advancement 


status with the Ameri- 
This AIC 
to appoint two representatives to the 
Council of the AAAS. These repre- 
the AIC Coun- 
cil, are the president-elect, Dr. Henry 
B. Hass, and the Dr. 
Lloyd Van Doren. 

This affiliation AAAS 
ilso entitles Fellow members of the 
AIC to become AAAS Fellows, if 
they accordance with the 


of Science. entitles the 


sentatives, chosen by 


Secretary, 


with the 


desire, in 


qualification that, “A person who 


holds the indicated class of member- 


ship in one or more of the following 


societies is deemed to have met re- 
quirements of, and is eligible for auto- 
Fellow of the 
The American Institute 


” AIC 


Fellows who desire such status should 


matic election as, a 
AAAS. 
of Chemists — Fellows. 
write to the Business Office of the 
AAAS at 1025 Connecticut Ave., 


N.W., Washington 6, D.C. 


Employment of 
Chemists over Forty 


At the AIC Council 


meeting at Boston, the Chicago 
AIC Chapter requested that a study 
of the employment of chemists who 
are over 40 be considered. This was 
referred to the Manpower Commit- 


National 


tee. 

Dr. George L. Royer, chairman of 
the Committee, asks for information 
and comment on the subject. The 
committee welcomes examples ot 
chemists who have and have not had 
difficulty in finding jobs at older ages. 
It will also appreciate comments or 
suggestions as to what needs to be and 
can be done in this area. Please send 
your suggestions and comments to Dr. 
Royer, at the American Cyanamid 
Co., 30 Rockefeller Plaza, New York 
20, N.Y. —_—. 

Announced: By Howard Farkas, 
F.A.LC., vice president of The U.S. 
the appoint- 
Scales as technical 


Company, 
ment of John B. 


Stoneware 


sales representative of the Chemical 
Ceramics Division. 
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We Are Grateful 


Sins the members of the New 

England AIC Chapter who were 
cordial hosts at Thirty-third 
Annual Meeting of the AIC in 
Boston, Mass., May 9-11, 1956. 


To the Annual Meeting Commit- 


the 


tee which consisted of Honorary 
Chairman, Dr. Warren K. Lewis; 
General Chairman, John T. Blake; 
Program Chairmen, John H. Nair 
Dr. W. Fisher, Jr.; 


Arrangements Chairman, Richard S. 


and Austin 
Robinson ; Co-chairmen of the Ladies 
Committee, Mrs. Austin W. Fisher, 
Jr. and Mrs. W. Bass; 
Treasurer, George B. Walker, 
Robert 


Durant; 


Lawrence 
the 
Ir.; Registration Chairmen, 
A. Stauffer and John H. 
Publicity Chairman, George H. Taft, 
and the Chairman of the New 
England AIC Chapter, Dr. Walter 
R. Smith. 

To Arthur D. 
bridge, Mass., for 


and sponsorship of the reception for 


Little, Inc., Cam- 
their hospitality 


the gold medalist. 
To Godfrey L. 

\ass., 
the 


Bos- 


for tickets, in connection 


Cabot, Inc., 
ton, 
with Ladies’ Program, to the 
Boston Pops Concert. 

To the speakers and to those who 
presided over the various luncheons, 
professional sessions, and the Gold 
Medal 

All of these and others made the 
Thirty-third Annual Meeting of the 


AIC both highly informative and a 


Dinner. 


most enjoyable occasion. 
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Chemical Market Research 


16 East Lancaster Avenue 
Ardmore, Pa. Tel. Midway 2-6457 





Gordon Research Conferences: 
Of the AAAS, to be held from June 
11 to August 31, at Colby Junior 
College, New London, N. H.; New 
Hampton School, New 
N. H.; and Kimball 
Meriden, N. H. Meetings are 


held mornings and evenings, leaving 


Hampton, 
Union Acade- 


my, 


afternoons free for discussion groups 
or study. Dr. W. Parks, 
F.A.1.C., is director of the Confer- 
ences. Mail, from June 10 to Sep- 
tember first should be sent to him at 
Colby Junior College, New London, 
N. H. 


George 


Promoted: George F. Sharrard, 
F.A.1.C., to director of research and 
development of R. M. Hollingshead 
Corporation, Camden, N. J. He was 
formerly manager of the Technical 
Service Division. 





R. STECKLER LABORATORIES 


8200 Horvard Ave. Cleveland 5, Ohie 
BRoadway 1-4828 


Research « Product Deoclepment 
Consultation « Market Research 
Product & Process Evaluation 


SYNTHETIC RESINS, POLYMERS, COATINGS 
Fully Equipped Laboratory 
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What helps prevent blistering 
and flaking of stucco paints? 


CELITE diatomite pigments form 
a permeable film for vapor escape 


THE colder it gets the greater the vapor pressure 
on stucco paint due to the temperature differential. 
When paint resists this pressure, blistering and 
flaking result. But when Celite* is present, the 
moisture passes through a vapor-permeable film 
formed by the microscopic particles. Yet this same 
film will resist the penetration of exterior moisture. 
Celite helps paint withstand the assaults of severe 
weather. Its hard, tough, silica composition 
provides extra strength and durability. And the 
flexible interlacing structure of the particles 
readily permits the film to expand and contract 
with temperature changes. 


Celite’s porosity shortens drying time and its 
superior dry hiding power provides excellent 
shows porous struc- coverage... frequently at the saving of prime 


ture of Celite particles pigment. Write for further information to JM 


rhich . 
al iieete dina Johns-Manville, Box 60, New York 16, 
paint film. New York. In Canada, Port Credit, Ont. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products 
Johns-M ille CELITE (on sucoames 
onns anviiie FOR ALL COATINGS 
When contacting the advertiser, please mention THe CHemist. 
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The Liberating Arts 


Raymond Stevens, Hon. AIC 
President, Arthur D. Little, Inc., Cambridge 42, Mass. 


(Presented when the author received the Gold Medal of TH& AMERICAN 
INSTITUTE OF CHEMISTS, at its Thirty-third Annual Meeting, Boston, Mass. 


May 10, 1956.) 


ODERN science and modern tech- 


nical developments are so dra- 


matically changing the world that we 
may well call this era the “Age of the 


Liberating Arts.” 
By the liberating 


applied science carried out in close 


arts, I mean 


association with basic science; those 
activities which Karl Compton once 
referred to as “the working together 
of disciplined curiosity and purpose- 
ful ingenuity.” His 


well the combination of talents which 


words describe 
give unique distinction to this period 
of history. 

The liberating arts are coming of 
age and may now take their rightful 
place beside the liberal arts as joint 
custodians of our heritage of freedom. 
In some older civilizations, progress 
towards full realization of the free- 
dom and dignity of the individual has 
been retarded because respect for the 
liberal arts has not been accompanied 
by equal respect for applied science. 
In newer civilizations evolving out- 
side the Western liberal tradition, we 
face the alarming prospect of seeing 
applied science being given strong sup- 
port without there being an equal re- 
spect for human values. 

The energetic support of science in 


Russia, without parallel support of 


humanistic goals, poses one of the 
greatest dangers our civilized world 
has yet faced. In the short run it can 
only be met by our investing some of 
our scientific effort in the develop- 
ment of defensive weapons. In the 
long run, however, the powerful con- 
cept of science as the servant of free 
man will bring defeat to societies built 
on any more narrow foundation. The 
future lies with those societies which 
give strong support to both the liberal 
and the liberating arts. 

The 


new knowledge into new opportunities 


“liberating arts” transform 
for man’s growth, and in the doing, 
enable him to develop his creative 
powers. 

Older civilizations provided gra- 
cious living possibly unexcelled by 
anything we have yet achieved in the 
modern world. But these were slave 
and servant cultures. There are those 
who regret their passing, but rather 
obviously not the great majority of 
the human race who would now be 
slaves or servants but for liberation 
through the application of science. 

Applied science has made freedom 
a living concept to millions of men 
who in earlier times 


and women 


would have been slaves to man or 


ignorance or circumstance. We know, 
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from current experience in many un- 
industrialized areas, what a mockery 
it is to talk of freedom to men who 
are undernourished or even starving, 
whose lives are circumscribed by the 
fight for survival. 

If we take a poet’s abbreviated defi- 
nition, that “freedom is the right to 
choose,”’ there can be little doubt that 
science, even in its most material as- 
pect, has contributed to man’s free- 
dom by greatly extending his fields of 
choice. If there are those who remain 
skeptical of the progress represented 
by our having gained the freedom to 
choose, say, between two-toned cars 
and those of solid color, so be it. But 
when it is realized that this same car 
gives the owner a choice of jobs and 
journeys unknown to a previous gen- 
eration, then even the most skeptical 
must take a second look. 

Think of the chain reaction which 
followed Perkin’s discovery of mauve, 
the Open Sesame to great stores and 
varieties of synthetics. In the late 19th 
century, Cross and Bevan announced 
soluble cellulose. Its 
fiber silk. 
Kaiser Wilhelm had brocaded hang- 


ings made from it to demonstrate its 


reconstitutable 


was known as artificial 


possibilities. The luxury of silk could 


be made available in quantity to people 
formerly denied it. Shortly, artificial 
leather joined artificial silk; then cel- 
luloid brought artificial ivory, then 
artificial tortoise-shell. Casein gave 
artificial bristles, and then came an 


artificial stone. 


CHEMIST 
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Eventually, the pride of the chemist 
and the thrill of the entrepreneur in 
these “artificial” products led them 
to reject the overtones of imitation 
and substitution which clung to their 
achievements. Artificial silk became 
rayon, not a substitute, but a new arti- 
cle of commerce. Each new synthetic 
assumed a name of its own, and so did 
plastics and chemical products gen- 
erally. 

People 


those who are quite content with the 


resist change, especially 
status quo. For the industrialist to be- 
come familiar with what to him is 
abstruse, to visualize applications, to 
convert to large-scale operation, is not 
easy. To communicate to him the 
necessary knowledge, enthusiasm, and 
confidence ; to get him to organize new 
groups of people and to assemble 
strange new physical facilities for their 
work; to carry this all over hurdle 
after hurdle of skepticism, of active 
opposition from vested commercial in- 
terests, of unanticipated technical dif- 
ficulties, of consumer apathy — this is 
an art, the art of the applied scientist 


in the broadest sense. 
The Basic Scientist 

And what of the basic scientist? In 
this discussion of the liberating arts, 
with its ebvious emphasis on the con- 
tribution of the applied scientist, | 
hasten to include and give first credit 
to the brilliant individual who has the 
ability to seek out new truths, who is 
willing to devote his lifetime to the 


search for new concepts, who demon- 
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strates, usually early in life, creative 
ability in science. There are too few 
of these gifted persons, and they have 
the same right as the artist, the com- 
poser, and the poet to sponsorship and 
support by society. 

Conversely, society has the right to 
ask that artists and 
scientists special 
ability. The mere fact that the work 
they are doing — the poem, the paint- 
ing, or the scientific research — has no 
commercial objective, does not make 
it creative. Terminology will not make 
research fundamental. We need more 
study of how to find, to encourage, 
and to support, with proper setting 
and atmosphere, as well as funds, the 


such creative 


demonstrate some 


few creative scientists of our day. We 


are not helped by indiscriminate sup- 


port of research and research institu- 


tions merely because their work has 
no commercial or defined objective. 
We thus dissipate our energy and 
funds, and distort the approach to the 
sound plan and strong support for 
creative new research that we need so 
badly. 

Critical and constructive approaches 
ta the problem of how best to allocate 
funds for basic research are being 
made with increasing skill by such 
groups as the National Science Foun- 
dation, the National Research Coun- 
cil, and the Office of Naval Research. 
But the 


and accomplishment to the man-hours 
and dollars spent is still too high. We 


ratio of mediocre research 


have much to learn. 
Fundamental, pure, Corinthian sci- 
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ence, the search for new truth wher- 
ever it may be found, the visualization 
of concepts new to the human race, 
deserve unstinted support. This crea- 
tive activity requires unusual ability 
and with the ever-increasing accumu- 
lation of knowledge, it requires in- 
creasingly long and arduous prepara- 
tion. It requires a devotion to a single 
purpose almost incomprehensible to 
those who have not been closely ex- 
posed to its devotees. It requires free- 
dom from distraction, and only the 
high priests of the order can continue 
their mediations and their searches in 
the noisy, active atmosphere of indus- 
try, or the time-demanding, intellectu- 
ally distracting atmosphere of the 
undermanned college. 

There are those who claim that 

Europe has an exclusive franchise on 
an atmosphere conducive to funda- 
mental research. The imposing list of 
discoveries and the statistical record 
of Nobel awards are cited in proof of 
the argument. Others believe that 
time has been a factor, that research 
is younger in non-European nations, 
and that the differential will disappear 
or perhaps even be reversed in the 
ruture. 
But no one is quite sure how to grow 
and nourish Einsteins or Pasteurs, or 
what system of education, selection, 
and support will give them best op- 
portunity. 

We do know, however, that the 
application of the truths fundamental 
scientists discover does not interfere 
with the discovery of still other truths. 
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That applied science is in any way the 
enemy ot fundamental science, or is 
incompatible with it, or, to reach the 
absurdity sometimes implied, consumes 
our store of fundamental knowledge, 
seems a fallacy that should be con- 
tradicted and confuted at every op- 
portunity. Applied science has fed sup- 
port back to fundamental research to 
such an extent as almost to have 
earned it the title of Patron of the 
Art. 
Communication Essential 

A big danger lies in any tendency 
to widen the gap between any group 
of scientists, any tendency to think 
of one type of scientific activity as 
competing with, rather than comple- 
menting, another. Instead, we must 
do all in our power to increase com- 
munication and understanding, not 
only between all branches of science, 
and between scientists and engineers, 
but also between technical personnel 
and their nonscientific colleagues in 
education or industry, and between 
centers of science and the nonscientific 
world. We have only begun to open 
the door to the opportunities which 
will be presented as the full partner- 
ship of scientist and nonscientist be- 
comes a reality 

On anniversaries and other special 
occasions when scientists gather to- 
gether, it has become quite customary 
to recite lists of accomplishments of 
scientists, “pure’’ and “applied.”” We 
have reached the point where discus- 
sion of the addition of a new satellite 


to the earth or of reflected messages 
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from the moon share headlines with 
the current robbery or the announce- 
ment of a new hat in the political 
ring. Statements of what we do not 
know, or cannot do, have been con- 
spicuous by their absence, as have 
clear definitions of any of the many 


other challenges we face. 


We Need More Gracious Living 

One great challenge is this: Can we 
establish truly gracious living without 
slavery and without the barren drudg- 
ery of so much of the servant life of 
the past? We have not yet begun to 
take full advantage of the opportuni- 
ties for more gracious living which 
our scientific advance makes possible. 
We may boast that the general public 
today can have evenings of chamber 
music in the home with as much ease 
as could Frederick the Great. We may 
be proud that the art of the Great 
Masters can now be enjoyed by mil- 
lions of persons, where before it could 
bring pleasure only to the wealthy 
few. We can delight in the increase 


in leisure which the growing produc- 


tivity of industry has made possible. 
But we have not yet learned to live 


with ourselves in the new setting. We 


are all nouveau riche. 

The liberating arts must participate 
in meeting this challenge. We supply 
a multitude of automobiles and too 
many jet planes, and the noise that 
goes with them. The earliest electric 
refrigerating machines were so noisy 
that some housekeepers preferred the 


once-a-day clomp and mud of the ice- 
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man’s shoes to the continuous roar of 
. . Slowly the noise 


the new gadget. . 
level of refrigerators has been re- 
duced until now it can be drowned 
out by the new Disposal. Our present 
life is noisy beyond all desirability, 


and the liberating arts must continue 
to work at solving the problem by 
other means than ear plugs. 

Our present mode of life takes too 
much time of too many people for 
transportation that is neither healthful 
exercise nor conducive to meditation. 
Suburbia gives far too much of its 
free and otherwise controllable time 
to going to and from its various activi- 
ties. The answer is not more speed, 
and to find the right answer will re- 
quire the cooperation of many types 
of mind. We cannot accept the present 
mode as civilized. 

We must find ways of increasing 
the amount of beauty and serenity in 
our lives. We must nourish the growth 
of a society in which there is much 
greater opportunity than we now hav e 
to think long thoughts, to feel what 
it means to be alive (in contrast to 
being busy), and to enjoy the good 
fellowship of family and friends. 

We need more gracious living. We 
also need more thoughtful living. I 
think of 


modern 


the problems we face as 


medicine reduces the death 
rates in overcrowded countries with 
high birth rates. I think of the prob- 
lem presented when we improve physi- 
thereby fa- 


cal communications and 


cHitate the work of the demagogue as 
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well as the saint. I think of the prob- 
lems which arise as improved trans- 
portation makes close neighbors of 
peoples of widely differing idealogies 
and stages of development. If tragedy 
is to be averted, we must act with 
urgency to reduce the great contrasts 
in poverty and wealth between the 
“have” and the 

These and other problems have been 


“have not” nations. 


created by the application of science, 
and they are not to be belittled. But 
he is a craven individual indeed who 
will not accept the responsibility that 
goes with freedom. We must accept 
the challenge, for no one now dreams 
of a “moratorium on applied science” 
such as was once seriously proposed. 

To meet the challenge, we need 
better understanding and closer co- 
operation between the workers in the 
field of the liberating arts, and the 
workers, thinkers, and leaders in the 
other arts and in religion. Barriers 
between the sciences and humanities 
still exist, despite the impressive strides 
we have taken towards overcoming 
them. We must eliminate these bar- 
riers if we are to move towards chal- 
lenging goals at a rate consistent with 


the present state of our knowledge. 


The Human-Relations Factor 

We need to face with candor the 
fact that there are still too many sci- 
entists and engineers who are reluc- 
tant to accept the human dimensions 
of their jobs. In the past, perhaps, the 
fields of science and engineering could 


provide a haven for persons who pre- 
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ferred to deal with “things” rather 
than people. This is no longer true. 

With the explosive expansion of 
science, the need for 


most fields of 


close communication among scientists 
The 


of scientific work which must today 


becomes imperative. percentage 
be carried forward by groups of sci- 
entists and engineers from a variety 
of fields is increasing. At the same 
time, even to keep up with what is 
happening in his own field, the scien- 
tist must meet with other scientists to 
exchange findings and views. He can 
no longer depend entirely on reading 
published literature or on correspond- 
ence. He must learn to judge the 
human element when he evaluates 
new work. He must learn to accept 
the fact that to a large extent his own 
success will be determined by his abil- 
ity to work closely with others. 

In the field of applied science, the 
human relations aspect becomes all- 


Hardly a 


does not 


important. move can be 


made which involve satis- 
factory dealing with another scientist, 
an engineer, a businessman or indus- 
trialist, or even a salesman. Applied 
science is an art, a highly developed 
art, and one in which the human touch 
must be predominant. 

Leaders in scientific and engineer- 


ing education have recognized the 


need of a broader a more liberal 


education for scientists and engi- 


neers. There are those of us who 


would match the best of our engineer- 


ing schools against the best in our arts 
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schools on the sole criterion of prepa- 
ration for a full life. But in all educa- 
tion we run the risk of being trapped 
into complacency by a confusion of 
terms. Mere study of the “humani- 
ties’’ does not necessarily endow a man 
with more humanity, nor can it alone 
prepare him for success in working 
with other people. 

Literature, music, history, and many 
liberal 


“disciplines” 


other arts subjects can be 


taught as without en- 
hancing the ability of the student to 
deal successfully with his fellow men. 
Even the critical study of Greek phil- 
osophy can be sterile unless the stu- 
dent uses this knowledge to increase 
his understanding of the lad at the 
next desk. Knowledge of the develop- 
ment of Roman Law is of small value 
to the scholar who sees in it no rele- 
vance to the pressing problem still cur- 
rent today, of how men can learn to 
work together in amity and peace. 
Study of the classics is not in itself 
a discipline in the art of living or the 
art of dealing with people. Yet these 
are the arts that the applied scientist 
needs, as do all men and women who 
would lead effective lives. Quite pos- 
sibly these arts cannot be taught, but 
we can at least make sure that no 
engineer or scientist is graduated from 


our schools who will later be able to 


say: “They did not tell me in college 


that an engineer has to deal with 
peopie.” 
We must be equally sure that no 


student in the liberal arts colleges will 
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be graduated without having obtained 
a good general understanding of our 
present stage of scientific knowledge 
and an appreciation of the contribu- 
tion of applied science to our daily 
lives. The liberal arts and the liberat- 
ing arts are two aspects of a single 
culture. No man or woman can be 
considered well educated who does not 
have some understanding of both. 
Since the liberating arts are the 
to take a 
special interest in nourishing their 


younger arts, we need 
growth. We must give support in 
every possible way to the creative indi- 
vidual — from his earliest years in 
school through his adult working life. 
We need to do much more than we 


have in the past to discover and en- 
courage the child with potential sci- 
entific ability. We need to give more 
honor to the scientists and technolo- 
gists, though they themselves would 
be the last to demand it. 

Most of all, we need to create and 
maintain an atmosphere in which the 
liberating arts can flourish. It is a 
matter of keeping our society fluid, 
our minds open to change, our spirits 
in tune with the adventurous progress 
of science. We must have the vigor to 
see each new problem as a new chal- 
lenge to the wisdom and ingenuity of 
man. We must have the courage to 
keep moving ahead with faith that our 
problems can be solved. 


Introduction of Raymond Stevens 


Dr. Lawrence W. Bass, F.A.LC. 
Vice President, Arthur D. Little, Inc., Cambridge 42, Mass. 


(Presented at the Gold Medal Banquet, May 10, 1956, at the Thirty-third 
Annual Meeting of The American Institute of Chemists, Boston, Mass.) 


| HAVE known Ray Stevens for 


nearly thirty years as a friend, as 
a colleague in scientific society affairs, 
as a client of his firm, occasionally as 
a competitor, and more recently as a 
business associate. . . 

One of my early close associations 
with him was in the survey of Ameri- 
can industrial research which he car- 
ried out just before World War II 
for the Research Council 
under the auspices of the National 
Resources Planning Board. He de- 
lighted the committee with his astute 


National 


planning of the project, his ability to 
get very busy people to work with him 
and the drive and enthusiasm with 
which he carried the program for- 
ward. The result — an impressive 
volume called, “Research — A Na- 
tional Resource” which speaks for 
itself. It is still, after fifteen years, a 
classic in this field. 

“Drive and enthusiasm” come at 
once to mind when one thinks of Ray 
Stevens. I recall how he grasped the 
importance of Operations Research as 
a tool for management at a time when, 
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although its utility had been shown 
for military operations, it had not yet 
been applied to industrial problems. I 
remember a talk Ray gave to a group 
of research executives several years 
ago when this new research technique 
was still in its infancy. He presented 
a convincing argument that, while its 
immediate applications were not ap- 
parent, it was a type of analysis which 
His vision has 


Re- 


search has flowered into an important 


we needed to watch. 


since been proved. Operations 


activity, and one in which ADL has 


been a pioneer, largely as a result of 


Ray’s intuition. 
It was this same intuitive under- 
standing of the future importance of 


an expanding activity that led Ray to 
enter the business of industrial re- 
search shortly after his graduation 
from Massachusetts Institute of Tech- 
nology in 1917. Following service as 
a lieutenant in the newly established 
Chemical Warfare Service, he joined 
ADL in 1920 as an assistant to the 
late Arthur Dehon Little. Ten years 
later he became a vice president, and, 
in March of this year, the third presi- 
dent of the company. 

During the thirty-six years of his 
with Arthur D. Little, 
Inc., Ray’s inspiring vision has been 


association 


a vital factor in the company’s dy- 
natfic contribution to the develop- 
this 


ment of industrial research in 
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country. At various periods he played 
an active role in recruiting personnel 
for the exploration and application of 
such new fields of applied science as 
marketing research, low temperature 
research, operations research, compu- 
tation, and automation. He has given 
encouragement and support to young 
scientists and engineers at all times. 
He recently devised what has become 
known as the “Lexington Plan,” a 
plan through which our company is 
aiding three nearby high schools in 
recruiting science teachers by giving 
recent college graduates an oppor- 
tunity to alternate teaching with work 
in our laboratories. 

His success as a guiding force in our 
company’s development reflects his as- 
tute business foresight regarding the 
needs of industrial management for 
outside professional services. He has a 
gift for sensing such needs before 
industrial executives find out for them- 
selves the gaps in their internal tech- 
nical programs. 

Convinced as he is of the need for 
management to keep closely in touch 
with advances in science, Ray has 
taken a keen interest in ADL’s Jndus- 
trial Bulletin since its founding in 
the mid-twenties, and for many years 
served as its editor. 

Despite his devotion to ADL’s ex- 
panding activities over the years, he 
has always found time for public and 
professional service. During World 
War II he chairman of the 
Committee on War Use of Reseatch 
1955 he became 


was 


Facilities, and in 


chairman of the Advisory Board on 
Quartermaster Research and Develop- 
ment. He has been chairman of the 
Northeastern Section of the American 
Chemical Society, and is the retiring 
honorary chairman of the American 
Section of the Society of Chemical 
Industry. He has been an intensely 
loyal alumnus of MIT, has served 
his alma mater in many capacities, and 
held the high honor of president of 
the MIT Alumni Association in 1944- 
45. He is president of the Woods 
Hole Oceanographic Institute. 

The picture is not complete without 
including his family. He thoroughly 
enjoys his family and there is no doubt 
about their enjoyment of him. His 
son Frank is with Raytheon. David 
teaches English at Williston Academy. 
They have given good companionship 
to Ray, as have their wives and 
children. 

I have been saving the most im- 
portant part of his life, his mar- 
riage to the girl he grew up with in 
Nashua, New Hampshire, 
rightful place, the climax. Katherine 
Stevens is a very special person to all 
her, and particularly to 
the man who knows her best. Ray is 


for its 


who know 


the first to give her credit for con- 
tributing in overflowing measure to 
the career that has led to our honoring 
him. 

To refer to the keynote of this con- 
vention, Ray is a superb communica- 
tor, too! I am proud to present: Ray- 
mond Stevens, president of Arthur D. 
Little, Inc., our guest of honor. 
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CSC INDUSTRIAL CHEMICALS 
OF SPECIAL IMPORTANCE IN 


COATINGS «no ADHESIVES 


ACETONE | Manufacture of cellulose ester lacquers 
and dopes, plastics and cements, paint and 
varnish removers. 

ALKATERGES Auxiliary emulsifying agents, spreading agents, 
pigment-grinding assistants, acid-acceptors, 
defoaming agents 

AMP (2-Amino-2- In urea-formaidehyde and melamine finishes 
Methy!-1-Propanol) emulsifying agent in paints, adhesives. 
AMYL ACETATE Solvent in nitrocellulose lacquers. 
BUTANOL Nitrocellulose and other cellulose ester lacquers, 
dopes and thinners; urea-formalicehyde resins; 
viny! acetate. 
BUTYL ACETATE Solvent in nitrocellulose lacquers, dopes and 
| thinners, adhesives, leather finishes, plastic films. 
BUTYL LACTATE | Solvent in lacquers, shellac, paper coatings; 
manufacture of adhesives, resins and ename!s. 
BUTYL STEARATE Waterproofing agent; stripping compositions; in cable, 
leather and paper lacquers; aluminum paint 
DIBUTYL PHTHALATE Standard plasticizer in nitrocellulose lacquers: used 
in adhesives, moided products, viny! resin finishes. 
DIETHYL OXALATE Color stabilizer in ethy! cellulose hot melt coatings. 
ETHYL ACETATE Solvent for nitrocellulose, cellulose acetate and 
chiorinated rubber coatings; used in paint and 
varnish removers. 
ETHYL ALCOHOL Solvent for nitrocellulose and cellulose acetate 
coatings, shellac; used in paint and varnish removers. 
Raw material for synthetic resins used in coatings, 
and for adhesives for waterproof plywood. 
Solvent for ester-soluble nitrocellulose, shellac, 
varnishes, stains; in paint and varnish removers, 
anti-freeze solutions. 
Solvents for nitrocellulose, cellulose acetate, 
cellulose acetate butyrate, cellulose triacetate, 
ethy! cellulose, viny! copolymers. 
Raw materia! for manufacture of alkyd resins and 
synthetic drying oils. 
Anti-foam agent; pigment grinding assistant; improves 
adhesion of lithograph inks on metal surfaces. 
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Communication Between 


Professional- Technical Men and Industry 


Cc. B. Delano 
Director of Personnel, Thomas J. Lipton, Inc., Hoboken, N. J. 


(A condensation of a paper presented at the First Professional Session, “Com- 


munications in a Technical World,” 


Boston, Mass., May 10, 1956. 
W HETHER a professional-techni- 


cal man is engaged in primary 
research, new product and process de- 
velopment, or improvement and con- 
trol in existing processes, it is ob- 
vious that someone believes that the 
benefits, will 
ally justifiable to society. Technical 


are or be economic- 
men form a chain; the pure scientists 
in the university laboratory discover 
basic principles; the development sci- 
entists work out practical applications 
from these basic laws, and finally, an- 
other group handles the transition into 
mass production, with its problems of 
cost and quality maintenance. 

At this point the marvelous brain 
work is transformed into socially 
worthy and needed products and serv- 
ices which are economically justifiable. 
In this transition from the “ivory 
tower” to the welcoming hands of the 
“common man,” industry is the cata- 
lyst. Great as are the scientific achieve- 
ments of the past and those to come, 
the whole process would grind down 
to an unpredictable minimum were it 
not for the functions which industry 
performs. 

Now industry provides the salaries, 
equipment, and materials with which 


at the 33rd AIC Annual Meeting, 


scientists work. This money has come 
through sales of products and services, 
the ideas for which previously came 
the broad field of 
Thus, industry must look in two com- 


from scientists. 
plementary directions in accomplish- 
ing its function—to the consumer and 
to the professional-technical group. 
Industry's main communication in- 
terest between itself and the scientists 
concerns receiving from them advice 
about those things which are possible 
and relating back information about 
those things which are wanted. There- 
fore, it evolves into a situation where 
scientists propose a large number of 
things possible, not knowing, in most 
cases, those things which are wanted ; 
and industry asks for many things 
wanted, not knowing what is possible. 
Therein lies the importance and heart 
of the problems of communication. 
If it seems that the scientist’s prob- 
lem of applying his talents most use- 
fully presents a difficulty, it would 
be well to consider the geometrically 
compounded problem of industry rela- 
tive to the scientist’s problem. Indus- 
try is not only unaware of what the 
scientist may be able to produce, but 
also uncertain as to what the con- 
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sSumers want. 

Thus, the work of industry is to 
know what is wanted and what scien- 
tists may be able to discover, invent, 
or apply, which is economically justi- 
fiable. Industry can thus do a better 
better knowledge of the 
requirements. 


job with 
scientists’ ability and 
Scientists, too, can do a better job 
with a better knowledge of the eco- 
nomically justifiable wants for the 
products and processes which industry 
desires. 

The 
groups is better knowledge of the 


common factor to the two 
other’s prime reason for being. This 
knowledge to be effective must be 
transferred from one group to an- 
other, which is, in essence, the mean- 
ing of “communication.” 

The 
knowledge from the pure scientist to 
the development and producing pro- 
fessional-technical men, must, of its 
nature, remain primarily the respon- 


sibility of the scientists and not of in- 


burden of transference of 


dustry. 

Here I refer exclusively to techni- 
cal knowledge. It might be well to go 
into the two general aspects of rela- 
tionships and communication. One in- 
volves the scientific technical knowl- 


edge communication and the other in- 
volves the human relations between 
the various scientists and business peo- 
ple with whom they work. These are 
inter-locking divisions, one cannot ex- 
ist without the other and they often 


overlap. 
In relative importance they are in- 
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separable. However, all scientists were 
human beings with the attendant 
human relations problems before they 
received their technical knowledge and 
standing. This fact means that there 
can be no escape from human rela- 
tions effects. These human relations 
effects can so drastically alter the cre- 
ative and analytical technical mind as 
to inspire or obliterate creative scien- 
tific thought, and thus, the relation- 
ship between management of industry 
and the scientific man involves not 
only the technical communication but 
human relations communication also. 


(Turn to page 212) 
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On the opposite page, from left to right 
starting at the top, are the following 
speakers at the 33rd AIC Annual Meet- 
ing: Dr. Austin W. Fisher, Jr., of Arthur 
D. Little, Inc., who presided over the first 
professional session on “The What and 
Why of Communication;” Dr. Robert 
Freed Bales, Laboratory of Social Rela- 
tions, Harvard University, who spoke on. 
“The Psychology of Human Communi- 
cation;” C. B. Delano on “The Impor- 
tance of Communications to Industry;” 
Robert Cowen, Natural Science Editor, 
The Christian Science Monitor, on “The 
Why and How in Interpreting Science 
for the General Public;” Dr. D. B. Keyes, 
who asked the questions about secondary 
school education — Dr. Fisher is behind 
the microphone recording the answers. 
The sixth speaker is the new AIC presi- 
dent, John H. Nair, who presided over the 
second professional session on “Com- 
munication and the Scientific Professions.” 
Next is Dr. Walter J. Murphy, who 
spoke on “Communication Within the 
Professional Society.” The final picture 
is that of Dr. Dwight E. Gray, who dis- 
cussed “Interdisciplinary Communication 
Among Scientists.” 
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Individuals vary and generaliza- 
tions must be taken with great care. 
However, as scientists, some thought 
should be given to the fact that in 
general the intelligence required of 
the scientist almost requires a spe- 
cial degree of quiet and single-minded 
thinking. The best technical minds 
must work primarily within them- 
selves in contrast with those activities 
which involve personal behavior and 
those people whose activities involve, 


primarily, human contacts. 


Scientists should make a special ob- 


servation of themselves to see that 
(not only for their personal economic 
advancement but for the achievement 
of due credit and acknowledgment of 
their scientific and technical work) 
they 


under a bushel” through their innate 


are not “hiding their candle 


nature. Some scientists may be asso- 
ciated with industry which is aware 
of this natural modesty of the scienti- 
fic mind and, thus, in fairness, puts 
forth special effort to seek out the de- 
serving scientist with appropriate ac- 
knowledgment of his scientific work 
and with commensurate remuneration. 
This admirable breed of industry, un- 
fortunately for scientists, may be few 
in number. So in self defense, it be- 
hooves the scientist to stop occasion- 
ally and check to see if he is “blowing 
his own horn” enough. 

The days of Pasteur, Steinmetz, 
and Edison are gone for the most of 
scientific progress. Along with the in- 
crease in size of industrial enterprises, 
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has gone the increase in size of techni- 
cal and scientific organizations. Thus, 
while the body of scientists look at 
industry primarily as the management 
segment, there has also developed a 
management section of scientists in 
the field of science. These scientist- 
managers become the liaison force for 
both the technical and human rela- 
tions phases with industry manage- 
ment. This poses a tremendous job of 
communications. They must often- 
times not only be capable scientific and 
technical leaders but skilled and wise 
human relations administrators. Con- 
current with the recent tremendous 
advances in science, has been the in- 
fluence and importance of these scien- 
tist administrators in the general af- 
fairs of industry. 


Today, the research head sits with 
the financial, production, and market- 
ing experts in the high councils of 
American industrial management. The 
quickening pace of scientific accom- 
plishment has made the success of not 


only companies, but whole industries, 


more dependent on the accomplish- 
ments and acceptance of advice of the 
scientific and technical parts of busi- 
ness. It has reached the point where 
industrial management cannot ques- 
tion whether it should have satisfac- 
tory communication with the profes- 
sional-technical men for the old reason 
that it is generally recognized as a 
good thing. Not so—because the de- 
gree of success and even continuation 
of individual industries are more and 
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more dependent on satisfactory and 


prompt communication between the 


two. 
about the scientific 


group may come directly from man- 


Information 


agement or by means of committee in 
which sales, advertising, production- 
processing, transportation, procure- 
ment, and financial departments are 
represented. The origin of requests 
for new products frequently is the 
sales or market research group. 


Nevertheless, there are probably 
more requests for changes and altera- 
tions in existing products or processes 
than suggestions for new products. All 
of the other departments for various 
reasons may propose activities which 
require the assistance of the research 
and scientific part of the business. For 
instance, difficulty in obtaining a raw 
material may result in the procure- 
ment department suggesting that a 
substitute be developed. Difficulties in 
storage or transportation of existing 
products may prompt traffic or trans- 
portation sections of the business to 
seek alterations in the products. 

Changes requested by the produc- 
tion-processing end of the business are 
likely numerous because of difficulty 
in manufacturing, either from a main- 
tenance of quality standards view- 
point, or from working conditions in- 
duced by current products and meth- 
ods. 

The advertising department may 
wish alterations in order to overcome 
current difficulties or to permit em- 


phasis on new and desirable changes 
which will assist in the sale of the 
product. 

Some businesses are much dependent 
on continuous creation of new prod- 
ucts or drastic improvement in the old. 
In such businesses, usually the re- 
search or scientific and technical di- 
rector is more immediately associated 
with the president or executive vice 
president of the company. In those 
companies where the products are 
more stabilized, it is more likely that 
the scientific and research group may 
be under the direction of the chief 
manufacturing executive. 

So far, the system of communica- 
tion has assumed that the heads of de- 
partments are involved in the inter- 
change. However, a great deal of use- 
ful interchange is accomplished at all 
levels. Perhaps the bulk of the trans- 
fer of information occurs between 
members of the various departments 
cooperating in an efficient manner, 
with the department heads receiving 
only the results. A good practical 
working relationship between mem- 
bers of 


levels is a great aid to the efficient 


various departments at all 


handling of company business. With 


proper communication and coopera- 
tion, at various levels in all depart- 
ments, great things can be accom- 
plished .. . 

In most companies, the research de- 
partment is a staff department, which, 
however, is organized on a line basis. 


The director, in a staff capacity, is the 
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main liaison officer for his group, both 
to management and in committee, to 
other major departments. However, 
as top man in his own line organiza- 
tion, he has all the problems of a line 
administrator. 

The ever-increasing size of scienti- 
fic groups has required a greater num- 
ber of levels of authority to handle the 


work. 


authority has brought about a decrease 


The increase in the levels of 


in personal contact between most of 
the staff and the director. This has 
some disadvantages for the individual 
scientist because of the administrative 
levels through which his ideas must 
go before they receive a decision trom 
the final authority, the director. How- 
ever, this system seems to be the most 
practical way for making the greatest 
use of the total abilities of the group. 

The fact that ideas are exposed to 
a greater number of trained minds in- 
creases the opportunity of usefulness, 
as variations or tangential applica- 
tions may suggest themselves to others. 
The importance of teamwork and co- 
operation between scientists thus can 
never be over estimated. The body of 
knowledge handed to us from the 
past, built up grain by grain through 
the years, forms the foundation from 
which every advance has been built. 
Even those parts where contradiction 
incited a doubt and thereby spawned 
the finding of ultimate truth have 
served their purpose. 

Many aspect 
causes the director of scientific groups 


times the financial 


to reject ideas which may be admir- 
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able and exciting from a_ technical 
standpoint. This is not easy for him 
to do, knowing that the genius of 
creative ability should be nurtured 
along its natural lines. However, in 
industry it is necessary that finan- 
cial considerations have their proper 
weight. For financial reasons only the 
very large companies can usually af- 
ford to do basic research. Though 
there is a trend toward more basic re- 
search by private industry, the greater 
part remains in the sphere of the uni- 
versity. Many larger companies which 
feel they can not afford their own 
basic research groups allot funds to 
subsidize projects by university groups. 
There is also a growing trend of 
grants to universities and provision 
for more scholarships. Business thus 
indicates its understanding of the 
growing importance of scientific de- 
velopment. When industry takes dol- 
lars out of its pocket, it thinks it is 
getting or will get its money’s worth. 

Warnings are sounded about our 
shortage of new scientists as compared 
with Russia, where nearly 700,000 
scientists, engineers, technicians, and 
science teachers have been produced 
since 1928. The United States has 
produced only 500,000, so that Russia 
has trained 40 per cent more scientists 
than we have. By numbers this speaks 
dramatically, but it does not consider 
the quality of the scientific minds nor 
the motivation factor. 

Though the lone scientist who pro- 
duces the spectacular developments is 


not typical of scientific achievement in 
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the modern age, the individual mind 
is still the basic unit of thinking. 
Were it not for communication be- 
tween scientists, our more productive 
overall system of group effort would 
not operate. Thus the degree of scien- 
tific effectiveness of a number of sci- 
entists may closely approximate the 
degree of the effectiveness of the com- 
The 


same principle applies to communica- 


munication between scientists. 
tion between scientists and industry 
for the application of scientific find- 
ings. There is, therefore, a challenge 
to the entire body of scientists to com- 
municate between themselves and with 
industry. The proposition here is that 
mere numbers do not create the prob- 
answer it. By 


lem nor necessarily 


superior interchange of knowledge, 
the usefulness of individual technical 
achievements can be expanded and in 
turn the motivation for further indi- 
vidual efforts can be stimulated. 

In spite of the amazing increases in 
funds spent by private industry for 


scientific purposes in the past fifteen 


years, the present rate is only a small 


stream compared to the mighty river 
it may become. 

This, in great measure, depends on 
you. If you continue to discover, in- 
vent, help create, you will find the 
flow of funds for your purposes con- 
tinually enlarged. Your best efforts to 
bring this about, for your own finan- 
cial betterment and satisfaction in ac- 
complishment, and for the strengthen- 
ing of our western way of life and 
the improvement of society the world 


over, may be expressed in several 


ways: 

Try for better communication be- 
tween your fellow scientists for the 
widest usefulness of your experience. 

Think in terms of the real accom- 
plishment which teamwork has brought 
as contrasted with the fractional value 
an idea may have if held too close for 
fear greater personal credit will be 
missed. 

Make greater efforts to understand 
the reasons why financial considera- 
tions must often influence the direct- 
tion of your activities. 

Strive to make your scientific en- 
deavors understandable to manage- 
ment in such a way as to achieve a 
fair and practical evaluation of its 
worth. 

All of these things require better 


communication between professional- 
technical men and industry. The man- 
agement of industry is striving for 
this because they worth. 
Whatever you may be able to do to 
help in improving this two-way com- 


know its 


munication street will make for better 
and more satisfactory answers to you 
from industry. 

Your scientific achievements of the 
future will be more amazing than 
those of the past. Let us exploit these 
accomplishments by adequate com- 
munication. Pursuing this, I cannot 
imagine a more rewarding life intel- 
lectually, socially, and economically 
for any group than that which pro- 
fessional-technical men have now be- 


fore them. 


Elected: Dr. Emil G. Klarmann, 
F.A.1L.C. of Lehn & Fink Products 
Corp., as president of the Chemical 
Associa- 


Specialties Manufacturers 


tion. 
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The Results of Questions Asked 


About Secondary School Education 


Dr. D. B. Keyes, F.A.LC. 
AIC Councilor and former AIC President 
420 Lexington Ave., New York 17, N. Y. 


(The questions were asked at the First Professional Session, “The What and 


Why of Communications,” 
May 10, 1956.) 


S requested, I am briefly summar- 

izing the results obtained, with 
the help of Dr. A. W. Fisher, Jr., 
from the “yes” or “no” replies to 
certain pertinent questions on second- 
ary school education problems existing 
today. It was hoped that we might 
obtain by this operation the basic 
thoughts on these problems of this 
relatively small group (about seventy ) 


of highly intelligent people. 


The reader should remember that 
this group which indicated the pref- 
erences was composed largely of ma- 
ture chemists and chemical engineers ; 


no students were present. 


Many of those were na- 


tionally and internationally respected 


present 


in the chemical world. Most of those 
present were thoroughly familiar with 
this national problem long prior to 
this meeting. 
Contrary to the attitude of the 
public which is asked questions for 
national polls, this group showed very 
little indication that it wished to please 
other 


either the questioner or the 


members of the audience. 
With these facts in mind, we be- 
lieve these results indicate the honest 


at the 33rd AIC Annual Meeting, Boston, Mass., 


opinion of this particular audience 
only, and not necessarily the opinion 
of the AIC, scientists, engineers, edu-- 
cators, politicians, or the public. 


Questions and Results 
1. Hou 


parents? 


many of you people are 


About 65 of the 70 raised their 
hands. Incidentally, this eliminated 
for the moment an Honorary mem- 
ber of the AIC, of international 


fame, much to his annoyance. 


2. How many of you parents be- 
lieve little 
neighbor's child) should be educated 
from kindergarten through college, at 


every “moron” (Your 


the taxpayers’ expense? 

Only two courageous individuals 
raised their hands. If the audience 
had consisted of educators or poli- 
ticians, we assume the results would 


have been quite different. 


3. How many believe that in large 
cities should be 
technical high school with rigid en- 


there at least one 


trance requirements? 


About 35 agreed with this idea. 


Other technical groups have felt 


this is a practical suggestion, but, 
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of course, only feasible in large 


communities. 


4. Recognizing that school teachers, 
at least the competent ones, are under- 
paid, would you agree to make raises 
in your community entirely on the 
basis of years of service and not on 


the basis of merit? 


Only one person agreed. It is in- 
teresting to note that though our 
school teachers, years ago, were 
advanced on the merit basis, it is 
no longer true in most cities and 
states. We are told by educators 
that all teachers must be kept 
“happy” because of the critical 
shortage of teachers. It is obvious 
that one of the primary causes of 
this shortage is the recent enormous 
demand for teachers. This demand 
for high school teachers in turn 
seems to be caused primarily by the 
philosophy (socialistic, but not Rus- 
sian) that every child regardless of 


mental ability must graduate from 
high school and with no delays 


along the way. 

One distinguished scientist pro- 
posed that each and every child on 
entering kindergarten should be pre- 
sented with a high school diploma. 
This is an excellent example of a 
truly creative thought. 


5. Knowing the need for scientists 
and engineers, would you be willing 
to pay more for science and mathe- 
matics teachers than you do for your 
English and history teachers, but still 
not as much as you pay your basket- 
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ball or football coach? 


Only three agreed to this, indi- 
cating that most of the audience 
had thought about this matter be- 
fore. We have been told repeatedly 
by prominent educators that no 
such differentiation is desirable or 


possible today. 


6. How many of you people know 


your high school math and science 


teachers? 


Thirty-three persons raised their 
hands, approximately half. This 
gave us a new base. 


7. How many met the teacher be- 


cause your hopeful had difficulties? 


Only three admitted it. We feel 
that we should have revised this 
question because the grand old law 
of probabilities indicates that most 
parents are loyal to their children, 
especially in public. 


8. How many of you parents have 


done and are doing right now some- 
thing to really help your local schools? 


Thirteen, or about twenty per 
cent, indicated they were. There 
seems to be an increased interest on 
the part of scientists and engineers 
in their local school problems. We 
attribute this to the excellent re- 
view of what Russia has done and 
is doing to educate scientists and 
engineers and the intensive propa- 
ganda of a few persistant souls who 
saw this national problem long ago. 


9. How many do nothing except to 


crab about the “deplorable situation?” 
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Four honest men raised their 


hands. 
10. Hou 
competent man at the head of your 


local schools? 


many believe you have a 


Twenty-one, about thirty per 
cent, raised their hands. Experience 
has shown that this is an impor- 
tant factor. 

11. Of those who do not feel that 
they have a competent man at the head 
of their local school system, how many 
feel discouraged, or frustrated, and 
are just sitting on their hands? 

Again, three honest men raised 
their hands. 

12. How 
industry? 

About fifty 


This was to obtain a new base. 


many present work for 


raised their hands. 

13. How many of you people work 

for companies who are actually doing 
something for secondary schools? 

Sixteen, about thirty per cent, 

We 


marked increase in interest on the 


so indicated. have noticed a 
part of industry during the past 
year. We attribute this to the news- 
paper publicity on the Russian edu- 
cational policies. 

14. How many are actually work- 
ing in your company's program in this 
held? 

Ten persons so indicated. It must 
be remembered that such company 
programs require a public spirited 
“crusader” and often he is neither 


a scientist nor an engineer. 


15. How many of you people work 
for companies who support scientific 
research in colleges? 

Twenty-three, about 50 per cent, 
raised their hands. Today most 
large companies appreciate the value 
of properly placed fundamental sci- 
entific research in our colleges and 


universities. 


16. How many of these companies 
support scholarships for under-gradu- 
ates? 

Fifteen, about 60 per cent, was 
the answer. There is a growing 
tendency to support the under- 

graduate as well as the graduate 
student, by companies large enough 


to afford such a program. 


17. How many in the audience feel 
the Federal Government should finan- 
cially help States and local communi- 
ties where additional educational fa- 
cilities, such as buildings and equip- 
ment, are badly needed, and the state 
and local taxpayer is unable to provide 


adequate sums? 


After considerable discussion the 
question was narrowed at a “proven 
need’ and for this purpose ( facili- 
ties) only. The response in favor 
was about 50, or 70 per cent, of 
those present. It should be noted 
that this is a modification of the 
idea expressed by President Eisen- 
hower some time ago. 

18. Hou 
would be willing to pay more if it 
could be demonstrated that the addi- 


many taxpayers present 
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tional taxes would be used solely to 
improve your local schools and the 
improvement would be “guaranteed” 
by a competent and honest govern- 
ment? 

Essentially all those present in- 
dicated that they would. It is inter- 
esting to note that the majority of 
taxpayers in New York State who 
voted last year voted against a pro- 
posed bond issue for much needed 
new roads presumably because Al- 
bany refused to “guarantee” that 
the funds would be used exclusively 
for this purpose. Our admiration 
for the public has increased. It is 
quite possible that the public might 
react favorably toward a tax in- 
crease for this educational purpose 
if they were convinced that the 
funds would be effectively spent. 


19. How many would be willing tu 
help create in your local community 
a non-political, non-profit organiza- 
tion of citizens to bring about better 
schools? 

Twenty-two, or thirty per cent, 
indicated that they would. We have 
learned that several informal or- 
ganizations of this type are already 
hard at work. We wish them all 
success. 

20. How many would prefer to 
just sit and gripe? 

Two honest and independent souls 

indicated that they would. 


Conclusions 
After a careful study of these re- 


sults, Dr. Fisher and I have come to 
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enly one conclusion. We believe that 


it was far easier for us to operate this 
question period than if either one of 
us had attempted to give a talk on the 
subject, “Reaching the Future Scien- 
tist.”” 

We have no means of knowing 
whether or not the audience enjoyed 
this performance. We did not care as 
it was planned for our education and 
our amusement. We certainly had a 
good time! 


Changed: The name of the Santa 
Fe Operations Office of the Atomic 
Energy Commission to the Albuquer- 
que Operations Office. It has been 
administered from Albuquerque, New 
Mexico, since 1951. 
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To young men and women 
about to choose a career 


As a member of the younger gen- 
eration, you do not need to be 
told of the importance of chem- 
istry in modern life. 


You see its influence growing 
stronger every day—in news of 
improvements and developments 
in many fields . , . in better prod- 
ucts and materials . . . in better 
food, clothing and health protec- 
tion . . . in the creation of entirely 
new industries such as plastics 
and synthetic fabrics. 


Because of the shortage of 
trained personnel and the chal- 
lenge of future unsolved prob- 
lems, the chemical industry pro- 
vides a fertile field of opportunity 
for young people 


Also because the chemical indus- 
try is itself young and growing, 
it offers many opportunities for 
those with other talents and 
training—in accounting, selling, 
marketing, purchasing, produc- 
tion, business administration and 
other activities. 

As a leading manufacturer of 
chemicals and chemical materials 
operating more than 40 plants 
and actively engaged in a pro- 
gressive research program, Amer- 
ican Cyanamid Company wel- 
comes your inquiries regarding 
employment opportunities. We 
invite you to write to the Per- 
sonnel Director, 30 Rockefeller 
Plaza, New York 20, N. Y. 





trained in chemistry, 
engineering, medi- 
cine, biology, phar- 
macology and other 


pranches of science. 
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Communications Within the 
Professional Society 


Dr. Walter J. Murphy, Hon. AIC 
Editorial Director, American Chemical Society, 1155 16th St., NW., 
Washington 6, D.C. 


(Condensation of a talk presented at the Second Professional Session, “Com- 
munication and the Scientific Professions,” at the 33rd Annual AIC Meeting, 


May 11, 1956, Boston, Mass. ) 


NE would expect special problems 

in regard to communication with- 

in a professional society. What is a 
professional society? It is an organiza- 
tion built on voluntary membership. 
This is true at least in the fields of 
physical sciences . . . 
The of 


within a small society is not as diffi- 


problem communication 
cult as it is in a large organization 
such as the American Chemical So- 
ciety, with its 78,000 members resid- 
ing in every State and in many for- 
eign countries. We have twenty-one 
divisions, some of which have sub- 
divisions. We are concerned with ap- 


proximately 150 local sections ranging 
from units of 25 up to 6000. In some 
of the larger sections there is a dupli- 


cation of our national divisional setup 
at the local section level, because the 
occupational interests of the member- 
ship vary. 

Under the umbrella of the Society 
we have those engaged in pure or 
fundamental research, in teaching, in 
industrial research, in equipment de- 
sign, in production, in management, 
in market research, technical service, 
transportation, sales, advertising, and 


many more classifications. We have 
rubber chemists, petroleum chemists, 
coatings chemists; chemical engineers 
who are specialists in plant or equip- 
ment design, in the operation of plants 
that vary from the field of textiles to 
nuclear power reactors. We are deal- 
ing with very heterogeneous segments. 

What is the common denominator 
that brings these 78,000 men and wo- 
men under the “big tent”? All are 
trained as chemists or chemical engin- 
eers; all realize they belong to an 
outstanding profession and there must 
be one organization that meets most 
of their needs. 

This indicates the magnitude of the 
problem of maintaining proper com- 
munication. Without adequate lines of 
communication the various segments 
would tend to fragment ana scatter in 
all directions. . . . We have a precious 
heritage. One way of guarding it and 
adding to its stature is through proper 
and adequate communication. I doubt 
that any professional society provides 
more channels of communication than 
does the ACS. Does this mean that 
every member is fully or even reason- 
ably acquainted with what has tran- 
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spired, what is going on, and what 


is planned for the future? They are 
not anywhere near as well informed 
as they should be. Our lines of com- 
munication can be improved. 

“You can lead a horse to the trough, 
but you cannot make him drink.” A 
professional society can provide rea- 
of 


munication, but no one can compel a 


sonably adequate avenues com- 
member to read a 56-page annual re- 
port. There are some “gimmicks” that 
may entice a society member to read 
about his society. We in administra- 
tive posts are endeavoring to adopt 
these as fast as possible. Today we 
hear a great deal about visual presen- 
tation, attractive layout, digests or 
summaries of long reports, etc. These 
have a place and an effect. How much 
is hard to determine quantitatively. 
The responsibility of providing com- 
munication within the Society, at least 
at the national level, is shared by the 
executive secretary, the editorial di- 
rector of the applied journals, and the 
director of the ACS News Service. 
I occupy the latter two positions. 
The executive secretary is primarily 
interested in the communication prob- 
while the 


editorial director of Chemical && En- 


lem as it affects members; 


gineering News, and the director of 
the News Service are primarily con- 
cerned with publicity and public re- 
This 


however, misleading, because it is also 


lations. general statement is, 
the executive secretary's responsibility 
to deal with other organizations and 


work on problems of public interest. 
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Similarly I am responsible for a wide 
of 
members and dealing with membership 


area communications directed to 


matters. Close cooperation and co- 
ordination happily exist. 

Let us examine specific examples of 
communication within the Society: 
When a member is accepted, he re- 
ceives an 84-page booklet from the 
executive secretary’s office, entitled 
“It’s Your Society.” In this the new 
member is indoctrinated into the ob- 
jectives of the Society, the types of 
membership, the program, the publish- 
ing operations which represent 83 per 
cent of a total budget of approxi- 
mately $5.5 million; the role of local 
sections, divisions, meetings; the pub- 


(Turn to page 226) 


CHEMISTS 
COMMUNICATING 


On the opposite page, from left to right, 
starting at the top, are the following 
speakers at the 33rd AIC Annual Meet- 
ing: Dr. W. A. Noyes, Head, Depart- 
ment of Chemistry, University of 
Rochester, speaking on “International 
Scientific Communication;” Francis J 
Curtis, vice president, Monsanto Chem- 
ical Company on “Communication Be- 
tween Older and Younger Professionals ;” 
Richard L. Moore of Foster D. Snell, 
Inc., New York, N. Y., who presided 
over the Third Professional Session on 
“Communication and the Individual Pro 
fessional Man;” Dr. C. C. Price speaking 
on “Communication and Participation in 
the Community;” Dr. Johan Bjorksten, 
on “The Tools of Communication;” Dr. 
Sidney D. Kirkpatrick, on “Communica- 
tion as a Factor in Success or Failure on 
the Job;” Dr. Ray P. Dinsmore, retiring 
AIC president, who spoke at the Institute 
Luncheon; and Dr. John T. Blake of 
S'mplex Wire and Cable Company, Cam- 
bridge, Mass., who presided at the Key- 
note Luncheon. 
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lic relations program and activities; 
list of awards, and information about 
local sections; section publications ; 
officers and addresses. 

Included in the list of the many 
booklets issued by the executive secre- 
tary’s office are: Handbook for Local 
Section Membership Committees, 
Manual for Student Affiliate Chap- 
ters, the Constitution, Bylaws and 
Regulations, Information for Local 
Section Officers, Local Section Activi- 
ties; Awards of the Society, and 
“Hints to Authors” a booklet instruct- 
ing those who present papers at ACS 
meetings. 

The Board of Directors meets four 
times a year. The agenda for these 
meetings usually constitute a good- 
sized book. Agenda for the two Coun- 
cil Meetings are prepared in the 
executive secretary's office, as is agenda 
for the Council Policy Committee 
and for the Board Committee on 
Publications. 

In addition the executive secretary 
is in constant communication with the 
Board of Directors, committees of the 
board, council committees and mem- 
bers, local section officers, and outside 
organizations. He has a tremendous 
volume of correspondence with mem- 
bers, editors, standing committees, etc. 
Details in connection with national 


meetings are cleared through his office- 
Ronald M. Warren, one of Alden 
Emery’s assistant secretaries, is busy 


the year round handling the multi- 
tudinous details connected with na- 
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tional, regional, subdivisional meet- 
ings, and symposia. 

We communicate because 
basic thesis that the more the mem- 
bership understands what is going on, 
what is expected of them, and where 
they can contribute, the more the or- 


it is a 


ganization will come closer to fulfill- 
ing its objectives. 

Each year we publish in CX&EN the 
annual report. In 1956 it consisted of 
35 pages and cost about $7,000 to 
produce, which represents the bare 
mechanical and distribution costs. Fol- 
lowing every national meeting, we 
publish in C&EN the highlights of the 
Council meeting. We publish the ex- 
ecutive secretary's report of council 
activities twice a year. Four times a 
year we publish a report of the four 
meetings of the Board of Directors. 
In 1955, we published 222 pages of 
formal ACS reports out of a total of 
2,600 editorial pages. They required 
over $40,000 to produce. A few years 
ago, I estimated that about 20 per 
cent of the editorial pages in CKEN 
had a direct bearing on society mat- 
. in 1955 the total pages de- 
ACS about 


526, an average of 10 for every issue. 


ters. . 
voted to matters were 
It may be appropriate to ask, are we 
furnishing too much or too little ? 

In C&EN we cover special meet- 
ings of local sections, special divisional 
symposia, changes in members’ posi- 
tions; programs of regional meetings, 
meetings-in-minature and much other 
information about Society activities... 
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We have preached the gospel that 
the most effective way of achieving 
good public relations was to stimulate 
our local sections to carry on such ac- 
tivities at the grass-roots level. This 
is not easy, because most chemists and 
chemical engineers have had no train- 
ing in public relations work, and only 
a small percentage of the total mem- 
bership are willing to put their shoul- 


ders to the w heel. 


The ACS News Service consists of 


eight or nine employees, one or two 
part-time employees, and is under the 
immediate supervision of James H. 
Stack. In the work ot the News Ser- 


vice, communication is highly im- 


portant. Our brochure “Public Rela- 
tions for the Chemical Profession” 
was produced in an attempt to provide 
practical assistance to the local sec- 
better 


tions in their efforts to do a 


job in publicity and public relations 
We 


chairmen of the local 


issue a workbook to the 


sections’ com- 
mittees on public relations. Recently 
we instituted a newsletter, the “P. R. 
Catalyst,” to provide a clearinghouse 


of ideas on publicity and _ public 


relations at the local section level. 


Communication to be effective must 


be a two-way street. It is essential 


that those in administrative posts 


know what is in the minds of the 


members and what the members want 
. In scien- 


the Society to achieve 


tific and professional societies, the 


governing bodies meet only at infre- 


quent intervals and seldom are their 














15 St 
ainbridge, N. Y 
altimore, Md 


New York 1] 


everly Hills, Calif 


members closely associated wi 
day-by-day operations. 
must be a good 


In turn, there 


channel of communication from the 
governing bodies to the administrative 
force and to the membership. There 
must be efficient communication be- 
officers, the 
officers, 


tween administrative 


membership, local section 
divisional officers; divisions and local 
sections. 

I have no idea how many million 
words a year are employed in the way 
of communication throughout the 
ACS, but the total would stagger the 
imagination. Nevertheless, | run into 
examples where it is obvious that 
there is a lack of proper communica- 
tion. At an ACS News Service break- 
fast, Dr. 


editor of the San Francisco Chronicle, 


Milton Silverman, science 


praised the News Service for its dis- 


seminating of public information on 
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scientific progress in chemistry. Then 


someone at the meeting rose and 
asked, ““Why do we have a News Ser- 


vice? Why 


yarticipate in public relations work?” 


should the local sections 


I 
| explained why, and afterward my 


associates and I set out to reduce to 
writing the chief objectives of the 
ACS News Service. 

This illustrates an important point. 
When the objectives of any organiza- 
tion are set forth in writing, it is 
easier for each member to understand 
and to evaluate 


what is going on, 


activities in terms of these written 


objectives In the field of com- 
munication nothing can be taken for 
granted. You cannot rely on the other 
fellow knowing what is in your mind; 
nor can you be sure you understand 
about, unless 


what he is thinking 


thoughts are reduced to writing. 
Even then, there is plenty of chance 
for misunderstanding or misinterpre- 
tation. 

There should be ways and means 
whereby the rank and file of a society 
can inform officers and governing 
bodies regarding their wishes. This is 
where, I think, most societies do the 
poorest job of communication. One of 
the most obvious channels is letter 
writing; another is in the letters to 
the editor section of the publication 
of the society. Still another method 
is a periodic check through question- 
nairing. More of this could be done 
about professional 


in just every 


society . 
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no society can be all 


Obviously, 
things to all men. Somewhere there 
must be limitations on activities 
One can hardly expect uniformity of 
Nevertheless, charac- 


thinking. this 


teristic of societies complicates the 


internal and external 


It is because of the 


problem of 
communication. 
heterogeneity of interests of members 
that every organization should have 
specific and written objectives. It is 
then a simple matter to evaluate any 
new proposal in the light of these 
Without this 


there can be chaos and 


objectives. guidepost, 
an unhappy 
membership. 

In a professional society there is a 
considerable turnover in membership. 
Therefore, there must be a consider- 


able 
supplied to members, if they are to 


amount of repetitive material 
continue to be informed. Still more 
must be provided if members are ex- 
pected to demonstrate initiative, lead- 
ership and executive abilities. Every 
professional society rises or falls de- 
pending upon how effective volunteer 
leadership is in carrying out specific 
projects and objectives. 

No 
perfect. None should ever be static. 


system of communication is 
Therefore, I urge every professional 
society to have a standing committee 
on the subject of communication. 
Most of our professional societies are 
growing rapidly in membership. What 
was verfectly satisfactory for the 35 
members of the ACS in 1876, would 
be totally inadequate for its 78,000 
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members today. The basic objective 
of a system of communication is to 
inform. Not infrequently it is con- 
buck 
passing and building alibies. Think 
these words over and they will begin 


fused with such activities as 


to take on greater meaning! 
We 


communication. It is a means to an 


should not make a fetish of 
end, not an end in itself. We can have 
so much that little is used effectively. 
There must be an intelligent balance. 
The man who writes a 5-page memo 
to get information that could be ob- 
call is not 


tained by a_ telephone 


practicing intelligently the art of 
communication. 
What we really seek is an informed 


membership, an active membership 
participating in society matters. Such 
activities must be directed to fulfilling 


We 


might summarize by saying that the 


the objectives of the society. 


primary purpose of communication 


is to engender constructive team 


action. 


Rarely are societies set up on the 
chain of commen approach so charac- 
teristic of the military. Industry — 
at least our bigger companies — are 
decentralizing administrative respon- 
authority. In society 


sibilities and 


circles we have considerable decen- 
tralization. When we do, communica- 
tion takes on even greater importance. 


More than 


Proper communication in a society re- 


orders must be issued. 


quires considerable explanatory mate- 


rial, otherwise it will fail to achieve 
the desired goals. We must combine 
“what to do” with “why and how.” 
Good member relations is based on a 
sound premise that you have an ade- 
quate program of communication. 
The 


action by members individually and 


ultimate goal is constructive 


collectively. 


A professional society with any size- 
able membership is very like a busi- 
ness; to be successful, it must be run 
efficiently and this demands a modern 
The difficulties of 


munication in societies 


approach. com- 
professional 
are surmountable once a proper atti- 
tude of mind is developed by those 
who have responsibility to help create 


an informed membership. 


societies could 


Our 


perform much more efficiently if our 


professional 


systems of communications were im- 
proved. It is up to each of us as mem- 
bers to do all we can to bring about 
these desirable results. We are dealing 
here with a relatively new concept. 
A railroad president once remarked: 
“The public be damned.” Today’s 
slogan is, “The public be informed.” 
The cost of developing and maintain- 
ing proper communication comes high, 
but it is worth it. It takes planning 
and it costs large sums. Look at the 
objectives of the societies you belong 
to. Are they worth working for? If 
they are, then the sweat that goes into 
communication is a small price to pay 
for their fulfillment. 
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SUPPLIER OF CHEMICALS FOR INDUSTRY 
FOR 50 YEARS 


Nopco Chemical Company, organized in 1907 to 
produce processing chemicals for industry, has grown 
until, today, its three plants, nationwide distribution 
facilities, and direct technical sales representation in 
44 States make Nopco products and service available 
to manufacturers and processors from coast to coast. 


At Harrison, N. J., alone, thirteen highly trained 
laboratory staffs concentrate on product analysis, con- 


trol, and application problems. Equally competent 
laboratory staffs are maintained at all branch plants. 
Long-term research, a dominant factor in Nopco pol- 
icy, is conducted continuously. 

A Technical Service Division stands ready at all 
times to help manufacturers solve their particular 
application problems. 


Nopco Industrial Chemicals include: 


DISPERSED METALLIC SOAPS 
Providing: 
Paper Coating Ingredients 
Rubber Parting Compounds 


SODIUM SOAPS OF VEGETABLE FATS 
Providing: 
Cement Air-Entraining Agents 
Paper Sizing 
Paper Coating Ingredients 
Wool Fulling and Scouring Oils 


SULFATED OS 
Providing: 

Acid Fulling Aid 
Cutting Oil bases 
Furniture Polish Emulsifiers 
Hair Bases 
insecticide Emulsifiers 
Latex Stabilizers 
Leather Fatliquors (all pane 
Mineral Oi Emulsifiers 
Paper Coating Ingredients 
i t Flushing Aids 
me Oil Emulsifiers 
Starch Plasticizers 
Textile Dyeing Penetrant 
Textile Finishing Aids 
Textile Wetting & Rewetting Agents 
Viscose Clarifiers 


FATTY AMINES 
Prowiding: 
Paper Rewetting Agents 
Textile Dyeing Assistant 
Viscose Processing Aid 
Wool Fabric Napping Aid 


SOLUBLE PINE O11LS 
Providing: 
Paper Coating Ingredient 
Textite Dyeing Penetrant 


POLYACRYLIC RESINS 
Providing: 
Latex Thickeners 
Textile Warp Size 


SOLUBLE MINERAL O1LS 
Providing: 

Leather Split Oils 
Pigment Grinding Aid 
Rayon and Nylon Knitting Yarns 
Rayon and Nylon Weaving Yarns 
Wool Spinning Lubricant 


EMULSIFIED ANIMAL FATS 
Providing: 
Copper Wire Drawing Compounds 
Paper Stock Defoamer 


SULFONATED ALKYLATED AROMATICS 
Providing: 
Insecticide Emulsifiers 
Metal Pickling Assistants 
Paper Pitch Dispersing Agents 


EMULSIFIED VEGETABLE OLS 
Providing: 
Gelatin Plasticizers 
Latex Paint Defoamers 
Leather Fatliquors 
Rayon Crepe Soaking 
Rayon Hosiery Yarn Treatments 
Silk Soaking Oils 
Worsted Fiber Lubricant 
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Boston © Chicago * Cedartown, Ga. 
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EMULSIFIED RESINS 
Providing: 
Adhesive Ingredients 
Latex Extenders 


FATTY ESTERS 
Providing: 

Aluminum Rolling Oil Additive 
Copper a Additive 
insecticide Emulsifiers 
Linseed Oil Extenders 
Penicillin Fermentation Defoamer 
Textile Finishing Aids 


SULFATED FATTY ESTERS 
Providing: 
Paper Rewetting ts 
Textile Wetting and R ing Agents 


EMULSIFIED SOLVENTS 
Providing: 
Dry Cleaning Aids 
Paper Stock Defoamers 
Textile Yarn Scouring Aid 


FATTY AMIDES 
Providing: 
Dry Cleaning Assistants 
Laundry Washing Aid 
Paper Felt Washing Compound 
Textile Detergents 
Wax Dispersing and Emulsification 
Wool Fulling and Scouring Oils 


EMULSIFIED PARAFFIN WAX 
Providing: 
Beet Sugar Defoamers 
Paper mae | 
Textile Fabric Finishing Aid 
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Interdisciplinary Communication 


Among Scientists 
Dr. Dwight E. Gray 


Program Director for Government Research Information, Office of Scientific 


Information, National Science Foundation, Washington 25, D.C. 


(A condensation of a paper presented at the Second Professional Session, 


“Communication and the Scientific Professions,” 


at the 33rd AIC Annual 


Meeting, Boston, Mass., May 11, 1956.) 


HE title of this paper is “Inter- 
disciplinary Communication 
Among Scientists.” I shall suggest for 
your consideration a few ideas, many 
of them borrowed,“'!) which will be 
in the nature of partial replies to the 
following queries: 
(1) Is it desirable for the scientist in 
discipline A and the scientist in 


discipline B to know a lot about 
each other’s affairs? 


What kinds of information do 
they now share, and why? 


What are some of the factors 
that seem to discourage full and 
free interdisciplinary communica- 
tion? 


(4) What, if anything, should be 
done about the situation? 


define 


International Dic- 


Scientists must carefully 


W ebster’s 


tionary has only 


terms. 
two definitions of 
that are even remotely 
The first “That 
which is taught to pupils,” and the 


“discipline” 


pertinent. reads, 


illustrative example is a quotation 


(1) Acknowledgement should be made of valu- 
able suggestions from Dr. A. Barton, 
American Institute of Physics; R. S. Bray, 
Library of Congress; Dr. Wallace R. Brode, 
National Bureau of Standards; Mrs. Helen 
Brownson, National Science Foundation; 
Dr. Karl Heuwman, Chemical Abstracts; 
Dr. C. E. Sunderlin, National Science 
Foundation; and Dr. A. F. Thompson, Na- 
tional Science Foundation. 


from Edmund Spenser, “Fill their 
books with disciplines of vice.” The 
second definition is, “A subject that 
is taught; a branch of knowledge; 
also a course of study.” The ointment- 
immersed insect that Mr. 
Webster labels this definition 4 rchaic. 


here is 


At times we tend to apply the term 
“discipline” to bodies of knowledge 
Since there is no 


that overlap. 


sharply-defined, universally-accepted 
dividing line between subject areas 
that we call those 
that we do not call disciplines, I shall 


disciplines and 


employ the term with different degrees 
of inclusiveness, but have the context 


make my usage clear. 


Is Extensive Interdisciplinary Com- 
munication Desirable? The intellec- 
tual curiosity which is a major moti- 
vating factor in making a man a 
scientist is not likely to confine itself 
naturally to the straight and narrow 
path of a single discipline, particu- 
larly when the fences that bound 
these paths are man-made, arbitrary 
and subject to change. Everyone can 
think of examples of significant dis- 
that 
knowledge 


coveries in science involved 


bringing together from 
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fields, 


advances that might never have been 


two or more subject major 
accomplished without some degree of 
interdisciplinary communication. Fre- 
quently, these have had about them a 
large element of the accidental. It 
was said that “Newton was not look- 
ing for gravitation when the apple 
hit him on the head.’ The following 
passage is indicative of the ancient 
and honorable history of the concept 
man to 


that it is important for a 


know something about disciplines 


other than his own: 


Marcus Vitruvius Pollio 
leading Roman engineer and architect 
About 27 


B.C. in Rome an extensive program 


Was a 


under Augustus Caesar. 


of public works was being planned. 


For the Roman 


master builders, Vitruvius prepared a 


guidance of the 


ten-volume treatise, De Architectura. 
The excerpts below are from a trans- 
Morris Hicky 


University Press, 


Morgan 
1914): 


lation by 


(Harvard 


The architect should be equipped 
with knowledge of many branches of 
study and varied kinds of learning. 


An architect ought to be an edu- 
cated man so as to leave a more 
lasting remembrance in his treatises. 
Secondly, he must have a knowledge 
eof drawing so that he can readily 
make sketches to show the appear- 
ance of the work which he proposes. 
Geometry also is of much assistance 
in architecture, and in particular it 
teaches the use of the rules and com- 
pass . By means of optics, again, 
the light in the buildings can be 
drawn from fixed quarters of the 
sky. It is true that it is by arithmetic 
that the total cost of buildings is cal- 
culated and measurements are com- 
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puted, but difficult questions involv- 
ing symmetry are solved by geo- 
metrical theories and methods. 

A wide knowledge of history is 
requisite because, among the orna- 
mental parts of an architect’s design 
for a work, there are many, the 
underlying idea of whose employ- 
ment, he should be able to explain 
to inquirers. 

As for philosophy, it makes an 
architect high minded and renders 
him courteous, just and honest with- 
out avariciousness 

Music, also, the architect ought to 
understand so that he may have 
knowledge of the canonical and 
mathematical theory 

The architect also should have a 
knowledge of the study of medicine 
on account of the question of climates 

air, the healthiness and unhealth- 
iness of sites, and the use of different 
waters And as for principles of 
law, he should know those which are 
necessary in the case of buildings 
having party walls, with regard to 
water dripping from the eaves, and 
also the laws about drains, windows 
and water supply . From astronomy 
we find the east, west, south and 
north, as well as the theory of the 
heavens, the equinox, solstice, and 
courses of the stars. If one has no 
knowledge of these matters he will 
not be able to have any comprehen- 
sion of the theory of sundials 


Consequently, since this study is so 
vast in extent, embellished and en- 
riched as it is with many different 
kinds of learning, I think that men 
have no right to profess themselves 
architects hastily, without having 
climbed from boyhood the steps of 
these studies and thus, nursed by 
the knowledge of many arts and 
sciences, having reached the heights 
of the holy ground of architecture 


What kinds 


Communication 


of Interdisciplinary 
Now Take Place? 
The simplest, and probably the most 
accurate and effective type of scientific 
communication occurs when one scien- 
tist talks or corresponds with another. 
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If they are from different disciplines, 
this is interdisciplinary communica- 
tion. The total amount of such ex- 
change is large and of considerable 
importance, 

The logical next step is one scien- 
tist speaking to a number of scientists. 


Here 


tion frequently is involved. In staft 


interdisciplinary communica- 


seminars, journal club meetings, and 
labora- 


tories and science departments, scien- 


the like, which are held in 


tists discuss their research programs 
for the benefit of other scientists, some 
of whom usuaily are from other dis- 
ciplines. It is common for scientific 
societies to invite men from other 
subject fields to present papers. Thus 
physiologists have spoken before opti- 
cal societies on optics and vision; 
mathematicians have spoken to chem- 
ical groups on design of experiments ; 
chemists and physicists appear before 
each other’s societies to give papers. 


of the AIC 


may be said to be practically an orgy 


In fact, this program 
of interdisciplinary communication. 
The annual Sigma Xi lectures are 
another channel of appreciable signi- 
ficance in the dissemination of scien- 
tific information across discipline lines. 
Each 


tours, 


scientists make lecture 
before Sigma Xi 


chapters. This year there will be eight 


year, 


appearing 


such lecturers. Each man speaks to 
twenty or thirty chapters, pegging his 
material at a semitechnical level for 
an audience of broad subject interests. 
The lectures are published in the 
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society's official journal, The A mer- 


ican Scientist. 


and 


symposia are the meetings sponsored 


Among special conferences 
by the CIBA Foundation in London 
(established for the “promotion of 
international cooperation in medical 
and chemical research”) ; the Gordon 
Research Conferences? of the Amer- 
ican Association for the Advancement 
of Science; various symposia of the 
Foundation, and 


National Science 


the Faraday Society symposia. 
There are several major scientific 
journals recognized as important 
means of interdisciplinary communi- 
cation. These include, Science, Scien- 
tific Monthly, Nature, and Scientific 
American. Among the more special- 
ized review journals is the bimonthly 
Other 


occasional 


Chemical Reviews. technical 
journals carry review 


articles which are worth-while sources 
of information for scientists in all 
fields, though there are too few of 
review 


them. Outstanding in the 


description see Science, 123, 


2, 1955 


detailed 
357, March 
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Annual Reviews, Inc. These include 
yearly volumes in the fields of bio- 
chemistry, entomology, medicine, 
microbiology, nuclear science, physical 
chemistry, physiology, plant physiol- 
ogy, and psychology. There is also 
the British publication, Annual Re- 
ports in Chemistry. 

In addition to these primary publi- 
cation media, the abstracting and in- 
dexing journals can provide extensive 


the 


knowledge in other disciplines. Chem- 


guidance to scientist seeking 
ical Abstracts has a broad scope of 
subject coverage. 

During 1948-1949, Mr. Robert S. 
Bray, of the Library of Congress, 
and I conducted a survey of physics 
abstracting for the American Institute 
of Physics. One product of this study 
was an 150 


journals which we called “Abstract- 


annotated list of some 


ing and Indexing Services of Physics 


the 


Interest.” I have noted here 


subject disciplines and subdisciplines 
that 


physics. There were more than fifty: 


were mentioned in addition to 


Aeronautical engineering, air con- 
ditioning, aircraft engineering, as- 
tronomy, biology, bleaching, building 
science, ceramics, chemical engineer- 
ing, chemistry — all branches, com- 
bustion engineering, documentation, 
dyeing, electrical engineering, foundry 
technology, fuels, geology, glaciology, 
glass technology, industrial arts, in- 
dustrial hygiene, instrumentation, 
iron & steel technology, light metals 
technology, lithography, marine engi- 


(3) Gray, Dwight E. and Robert S. Bray, 
American Journal of Physics, 18, 5 274-299, 
May 1950; also can be obtained from the 
Office of Technical Services, Dep’t of Com 
merce, Washington 25, D.C. as PB-99951. 
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neering, mathematics, mechanical en- 
gineering, medical research, metal- 
lurgy, meteorology, microscopy, min- 
ing, naval engineering, ophthalmology, 
painting, petroleum research, phar- 
macy, photography, plastics & elastics, 
prevention of deterioration, printing, 
psychology, railway engineering, re- 
frigeration, road building, seismology, 
structural engineering, textiles, trans- 
portation, and water power. 


Allowing for the overlapping ter- 
minology used in the identification of 
these subject fields, this group of ab- 
stracting and indexing services, which 
have some degree of physics interest, 
actually are worth-while sources of 
information, or guides to them, in a 
considerable number of _ scientific 
disciplines. 

Abstracting in the fields of zoology 
and petroleum engineering provides a 
specific example of interdisciplinary 
exchange of information. The pres- 
ence of organisms of the order known 
as Foraminifera is a useful index to 
oil deposits; consequently, Petroleum 
A bstracts 
zoology papers. On the other hand, 


carries references to such 
Zoological Record does not abstract 
papers on this particular application, 
indicating perhaps that the literature 
of the “applied” phase of science 
be more 


tends to interdisciplinary 


than does that of the “pure” phase. 
Then there are the bi-disciplinary 
disciplines like geochemistry, biophy- 
sics, paleobotany, geophysics, radio 
astronomy, and others. I suspect many 
started from a few original seeds 
of interdisciplinary communications, 


which grew to their present produc- 
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tive state because scientists in disci- 
pline A needed discipline B informa- 


Radio affords 


dramatic recent example of experi- 


tion. astronomy a 


mentation conducted for a particular 
purpose in one field that produced an 
tool in another 


important research 


and led to the birth of a new disci- 
pline. 


Karl Jansky, 


with the Beil Telephone Laboratories, 


an electrical engineer 


was conducting experiments to learn 
more about the sources of the static 
that interfered with transatlantic and 
ship-to-shore radio communication. 
He became interested in a previously 
unidentified source of radio noise that 
to be Al- 


radio was his field, he turned 
his search for the 


seemed far out in space. 
though 
to astronomy in 
ot 
Through his and others’ 
found that these 


Milky Way 


can be used as a powerful tool for the 


source this static disturbance. 


researches, it 
came 


was signals 


from the and that they 


study of astronomical phenomena far 
The so-called 


far 


beyond the solar system. 


“radio-telescope” has a range 
greater than that of optical instru- 
ments. 

Jansky read his first paper on the 
subject before the Washington meet- 


of Radio Engi- 


extensive 


the Institute of 


1937. 


ing 


neers in Today re- 
search programs in radio astronomy 


are being carried on by coun- 
field is 


United States. 


many 


tries. This new beginning to 


show promise in the 
On April 28th, 


telescope was dedicated at the George 


a new 60-foot radic 


4 


p) eee 


Aetcnetect om. 


Write for Brochure and — 
Bi-monthly Publication 
“CHEMISTRY IN ACTION” 


4101 N. Figueroa St. 
Los Angeles 65, Calif. 
CApitol 5-4148 


CHEMISTS + ENCINEERS 


R. Agassiz Station of Harvard Ob- 
servatory where its operation is sup- 
the National 
A_ 140-foot 


may be constructed under the auspices 


ported by Science 


Foundation. instrument 


of Associated Universities, Inc. Jansky 


is reported to have told a colleague 
that in the early stages of his experi- 
ments he found it difficult to interest 
electrical engineers in his findings be- 
cause they knew little astronomy and 


did 


astronomers, knowing almost no elec- 


not see much of use in it, while 


trical engineering, were indifferent 
because they believed their techniques 
adequate for anything they wished to 
study. 

Dr. Karl 


Abstracts, 


Heuman, of Chemical 


in connection with these 
bi-disciplinary areas, suggested that it 
be to in 
pairs all 
kind of 


made the test for a set of eight major 


might interesting 


the 


permute 


sciences and see what 


pattern would emerge. I 


subject areas: Astronomy, biology, 


chemistry, engineering, geology, 
mathematics, physics and psychology. 


If I assumed AB to equal BA (which 
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is not always justified), there are 28 
possible pairs of which nine represent 
combinations now recognized as dis- 
ciplines. These are astrophysics, bio- 
chemistry, biophysics, psychobiology, 
engineering 


chemical engineering, 


yhysics, zeophysics, mathematical 
pny geopn) 


physics and physical chemistry or 
chemical physics, depending on the 
sequence of permutation. (Here, for 
example, AB obviously does not equal 
BA.) Some of these clearly do not 
represent a “marriage” of the two 
disciplines implied in the name in the 
same sense that radio astronomy does. 
There are some 19 unoccupied squares 
in the grid with which anyone can 
who is interested in 


play around 


starting a new scientific discipline. 
One organization, now over ten 
years old, whose principal business in 
life is interdisciplinary, is the Chem- 
ical-Biological Coordination Center 
of the National Research Council. It 
works in the area of broad relation- 
ships between chemical structures and 
biological activities of every variety. 
Through the 
techniques, it maintains bibliographic 
this and 


answers questions from scientists; it 


use of 


punched-card 


control of information 
conducts research on techniques of 
assembling information and making 
it available. It is unique among in- 
to the extent in 


formation services 


which its mission and reason for 
existence are concerned with relation- 
ships between two disciplines. 


A recently established center with 
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interdisciplinary communication im- 
plications is the Center for Advanced 
Study in the Behavioral sciences,‘*? 
Stanford, California, established by 
the Ford 


represented on 


Foundation. Disciplines 
the board of 


directors included psychology, history, 


first 


economics, sociology, and physics. 
Each year 50 students of human be- 
attend post- 


havior the Center on 


doctoral fellowships. 
It is pertinent to mention organi- 
which with 


planning, administering or supporting 


zations have to do 
research programs where a number of 
scientific disciplines are involved. Two 
the 


and the National Science Foundation. 


are National Research Council 
These agencies are concerned with 
substantially all fields of science and 
function both through their multi-dis- 
cipline staffs and through numerous 
advisory and policy-making boards, 
panels and committees, where many 
fields are represented. The relation- 
ship of such an organization to the 
general scientific health is somewhat 
analogous to that of a medical clinic 
to human well being. Whereas the 
spe- 
every 


individual scientist or medical 


cialist may tend to see in 
patient symptoms of the ailment that 
is his specialty, the NRC or NSF 
type of organization, like the clinic, is 
able to plan courses of action in 


proper perspective in the light of com- 


posite analysis. Among agencies which 


(4) For detailed description, see Science, 123, 
3193, 405, March 9, 1956 
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function somewhat similarly with a 


limited objective are the American 
Standards Association and the Scien- 


tific Manpower Commission. 


Beyond the 
( yordon Research 
AAAS in its activities includes strong 


sponsorship of the 


Conferences, the 


elements of interdisciplinary commu- 
nication by reason of its varied sub- 
ject groups and meetings. A recent 
listing shows some 18 sections: 
Mathematics, physics, chemistry, as- 
tronomy, geology, zoological sciences, 
botanical sciences, anthropology, psy- 
chology, social and economic sciences, 
history and philosophy of science, 
engineering, medical sciences, dentis- 
try, pharmacy, agriculture, industrial 


sciences, and education. 


The International Council of Scien- 
tific Unions from the beginning has 
had implications for interdisciplinary 
The 


omer, Dr. George Everett Hale, dis- 


sharing of knowledge. astron- 


cussing the origin of ICSU, wrote in 
July 1932: 


Another important purpose of the 
Council is to secure cooperation be- 
tween the Unions in dealing with 
broad projects, not restricted to par- 
branches of science. The 

toward specialization, 
though useful in intensive 
work on limited often 
disadvantageous, not only to science 
as a whole, but to the most effective 
solution of even restricted projects. 
No one can pretend to be 
acquainted with the whole of science 
but means should be found of giving 
each specialist as many as possible 
of the advantages which the 
comprehensive knowledge 


offer.” 


ticular 

tendency 
assuring 
problems, is 


now 


most 
would 
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Dr. Hale then cited how the adap- 
tation of a microscope objective lens 
to the camera of a Mt. Wilson spec- 
trograph resulted in an extension of 
50 per cent in the range of the 100- 
inch telescope. 

WW hat 
disciplinary 
that 


Factors Discourage Inter- 
Communication? Of the 
to discourage the 


factors tend 


exchange of information between 
scientific disciplines, two will be dis- 
cussed. The first is increasing speciali- 
zation. Once upon a time, a man was 


Franklin 


da Vinci wrote and did research with 


simply a_ scientist. and 


ease in a number of areas now desig- 
nated as separate disciplines. ‘Thomas 
principally for his 


Young, known 


pioneering work in optics, was a 
physician, and also experimented in 
acoustics. But whereas the total quan- 
tity of scientific knowledge seems cap- 
ible of expansion indefinitely, man’s 
capabilities to be conversant with all 
of it are not. Consequently, increasing 
specialization has accompanied the 


rapid growth of the total body of 
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scientific knowledge. Today, a man 
may devote his entire research career 
to one segment of the spectrum. Un- 
questionably today’s scientific special- 
st knows far more than the great men 
of the past; but there is so much more 
“index of 


to know, that his 


dateness’ 


up-to- 
probably is appreciably 
lower. 

One which has 


other factor 


seriously interfered with the free in- 
terchange of information between dis- 
ciplines is the imposition of excessive 
security controls, particularly as re- 


lated to what is called “need-to- 


know.” This may have stemmed from 
the failure of the classifiers to recog- 
nize certain inescapable facts of life 
regarding the dissemination of 
knowledge. 

Ihe first such fact is that achieve- 
ment of complete security control of 
inherently 


ntormation is impossible, 


or prohibitively impractical. The in- 
stant an idea is born in the brain of 
in individual who can speak, write, 


or make 


the idea will be 


the possibility exists 


signs, 
that communicated. 
Absolute security could be approached 
only by liquidating at an early age 
every individual capable of having an 
dea, who was not deaf, mute, blind 


and paralyzed. No one would favor 


quite so drastic a security system. We 


conclude that practical security 


’ 


regu- 


lations fall somewhere between the 


infrared of absolute security and the 
ultraviolet of no security. 


The information security situation 
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resembles that of maintainance of 
physical security in one’s home. We 
could do much more than we do in 
pos- 


install 


of protection against 


We 


windows, 


the way 


sible burglary. might 


very small protect them 


with steel bars and electric alarms, 


have but one small doorway with a 
heavy steel door and a three-combina- 
tion or time lock, construct all walls 
feet thick, 


with a 


of masonry three and 


surround the whole place 


deep moat of water stocked with 
man-eating sharks. At the other ex- 
treme we might have great numbers 
of unlocked windows and doors. In 
practice we go beyond the latter but 
not as far as the former. We protect 
our homes just to a point such that 
— consciously or subconsciously — 
we believe further protection would 
be more trouble or more costly than it 


} 


would be worth. In the case of in- 


formation security, regulations are 


pegged at a degree of severity below 
which, in the opinion of the persor 
making the decision, the disadvantages 
of release and open dissemination 
probably would outweigh the advan- 
tages. The tendency has been to make 
severe than 


the regulations more 


strict application of this principle 
might require, presumably to be on 
the safe side. There are people who 
will be disciplined if something is not 
classified high enough, but there seems 
to be no one penalized if he classifies 
something too high or fails to declas- 


sify it promptly when the need for 
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such protection vanishes. 

The second fact of security life has 
to do with the need-to-know aspect. 
It is that knowledge does not lend 
successful compart- 


itself readily to 


mentalization. No matter how care- 
fully one defines the pigeon-holes into 
which bodies of knowledge are to be 
thrust, there are always some portions 
which fit and others which fall on the 
partitions between the cells. Further, 
what seems to be a satisfactory scheme 
for one situation may be completely 
This 


problem has plagued librarians for 


unusable for many. others. 
years. When only subject classifica- 
tion is involved, the worst that can 
that the searcher for in- 


has to look 


happen is 


formation in more than 


one place to cover all possibilities. 
When 


made the basis for security control, 


such a subject breakdown is 


however, the penalties may include 
extensive duplication of research or 
complete failure of programs for 
want of existing knowledge. 

As illustration, a committee was 
charged with maintaining and admin- 
istering a mailing list in the field of 
guided missile research. It is obvious 
that aerodynamics, combustion, gui- 
dance and warhead development are 
among the subject areas involved. 

In the beginning, the contractors 
on the mailing list were divided into 
groups on a strict need-to-know basis. 
A few large organizations whose con- 
concerned all 


tract responsibilities 


phases of the program clearly possessed 
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need-to-know across the board and so 
were on the list for all guided missile 
technical reports. But, it was argued, 
if a contractor is concerned only with 
the aerodynamics of the missi:e, why 
he have access to reports in 
field? And so his 


appeared only on the aerodynamics 


should 
any other name 
sub-list. Similarly, guidance contrac- 
tors were on only the guidance list, 
power plant contractors on the com- 
bustion list, and so forth. 


It soon became clear, however, 


that if the guidance people were to 


design a satisfactory steering svstem 


they would have to know about the 


air frame being worked on by the 
aerodynamics group. The same proved 
true for the combustion contractors. 
Also if the steering mechanism and 
the power plant were to fit into the 
missle, these groups had to know 
something about each other’s work. 
Further, engine and guidance design 
both had to be carried out in the light 
of some knowledge about the charac- 
teristics of the warhead. In short, it 
even to the security 


became clear 


people that almost all of the con- 
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tractors had a legitimate need-to- 


know in a variety of the subject 
categories involved and that the ori- 
ginal compartmentalization _restric- 
tions would seriously impede progress. 

No one favors doing away with all 
security regulations. If, however, the 
penalties of excessive security restric- 
tions are to be avoided, those who 
establish the criteria for classification 
and for need-to-know compartmental- 


take 


security 


ization must into account the 


that 


comparing 


classification in- 
risk 


and that need-to 


tacts 
volves calculated 
with probable gain, 
know limitations based on artificial 
pigeon-holing of knowledge tend to 
stifle progress. 

What, if anything, Should Be Done 
A bout the Interdisciplinary Commun- 
cation Situation? Efforts toward im- 
proving interdisciplinary communica- 
tion will be realistic only if they are 
made in full recognition that the total 
body of scientific information today 
is so large that few can hope to keep 
abreast of developments in any sub- 


fields. A 


interdis- 


stantial number of subject 


forced-feeding program of 


ciplinary dissemination of scientific 


knowledge might attempt to com 


municate to scientists more informa- 
tion than they needed, and more than 
they could absorb effectively. 


Rathe: 


would suggest the technique of the 


than forced feeding, I 


buffet supper where a number of dif- 


ferent dishes are available to each 


appetite. One  worth-while _ step 
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would be the publication of many 
more review articles and books than 
now appear. Annual Reviews, Inc., 
has an excellent program and a num- 
ber of 
articles, but more emphasis is needed. 


journals carry occasional 


Unfortunately, it is one of those 
functions which we all are convinced 
someone else should perform. A good 
can 


review only be 


publication 
written by a person who is highly 
competent in the subject matter and 
who can synthesize and unify tech- 
nical information and present it well. 
Such people are scarce. 


Of greater potential value, would be 
increased emphasis by abstracting ser- 
vices on covering all aspects of the 
papers abstracted, and making certain 
that references to these appear in the 
this 


might partially insure against occur- 


service’s indexes. In way one 


rences such as the following which 


J. S. Bernal has reported.“ In sup- 


porting the thesis that scientists often 


learn years too late of developments 
in other fields which might have been 
useful to them, he pointed out that 
recent advances in phase and inter- 
ference spectroscopy depend upon de- 
velopments in physical optics which 
are more than 50 years old. However, 
no one had thought to inform micro- 
what was 


scopists of possible in 


optics or physicists of what was 


needed in microscopy. 
With regard to security classifica- 


(5) Bernal, J S. “Strategy of Research” 


Research, &, 456-461, Dec. 1955. 
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bases have been 


sug- 
security 


tion, various 


gested for defining sane 


standards for scientific information. 
One proposed by a scientist appear- 
ing before the House of Representa- 
tives Subcommittee on Government 
Information®® is that whenever we 
stand to gain more than does a poten- 
tial enemy from the release of infor- 
mation, than that information should 
be made freely available. An intelli- 
gent decision as to what we or they 
do stand to gain or lose by free ex- 
change of specific information can be 
made only by individuals who (a) 
are competent technically to evaluate 
the information in terms of its prob- 
able effects upon and implications for 
growth of scientific knowledge, and 
exert their best 


(b) are free to 


scientific judgment unhampered by 


ground rules established by scientifi- 


cally less competent individuals. 


Another scientist at the subcom- 


mittee hearings stated that, in his 


field, our lead over the Soviet world 
is greatest in areas where information 
has been most freely available and 
least where restrictions have been the 


most severe. 


scientists who parti- 


exhibited 


The eminent 


cipated in these hearings 


almost unanimity of opinion on how 
best to handle information security. 


They 


care should be taken before classify- 


included agreement, first, that 


He 
Rey 
met 


M 
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ing knowledge to make certain that 


such action really is necessary to the 


welfare of the United States and, 


second, that the classification pro- 


cedure should contain a provision to 


guarantee declassification after the 


reason for the restriction has ceased 


to exist. Today, declassification is 


initiated only upon specific request, 


and to request that a given document 
must know it 


be declassified one 


exists; if it is classified, one ordinar- 
this unless he 


ily does not know 


happens to be cleared to see it in its 
restricted state. To quote Dr. Lloyd 
Berkner at the hearings: 


‘One cannot go to an agency which 
perhaps has something that should 
be declassified and say he needs such 
information because he is 
invent or some- 


and such 
about to 
thing.” 

The principal mechanism suggested 


discov er 


to guarantee an adequate declassifica- 
tion program was to establish, with 
every classification action, a date after 


which the document would automati- 


cally become declassified unless speci- 


fic action was taken otherwise. This 


would have the advantage of placing 
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the burden of responsibility upon any- 
one wishing to keep the document 
classified rather than upon those who 
may wish to have it released. 

As I progressed on this paper, I 
came upon more and more examples 
of the import and export of scientific 
knowledge across disciplinary borders. 
Altogether it seems to add up to an 
impressive amount of information ex- 
change. While the situation is not 
exactly in the point-with-pride cate- 
gory, it does indicate less cause for 
concern than I had anticipated. 

Announced: By Robert A. Stauf- 
fer, F.A.1.C., vice president and di- 
rector of research, National Research 
Memorial Cam- 
Mass., 


Holdsworth as 


Corp., 70 Drive, 
bridge 42, the addition of 
Robert S. group 
leader in the Petrochemicals Research 


Department. 


Elected: Dr. Robert S. Aries, 
F.A.1.C., of R. S. Aries & Associ- 
ates, New York, N. Y., as a Fellow 
of the New York Academy of Sci- 


ences, 
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Dr. Johan 


president of 


Announced: By 
Bjorksten, F.A.LC., 
Bjorksten Research Laboratories, 
Inc., Madison, Wis., that Stuart O. 
Fiedler has resumed the position of 
technical director of the Laboratories 
where he served as vice president and 
technical director from 1945 to 1947. 


Added: To the executive com- 
mittee of Foster D. Snell, Inc., New 
York 11, N. Y., Daniel Schoenholz, 
F.A.LC., director of the Product De- 
velopment Department; Dr. Chester 
A. Snell, F.A.LC., director of the 
Analytical Philip B. 
Ostrow, Lloyd 
Osipow, director of Surface Chem- 


Department ; 
assistant secretary ; 
istry Department, and Richard L. 
Moore, F.A.I.C., assistant treasurer 
and director of personnel and public 


relations. 


“In looking back over the past 


thirty-five years, I am amazed at the 
has 
known as the petrochemical industry 
in the U.S... 


we had an organic chemical industry 


growth of what come to be 


Prior to the 1920's, 


but it was small. The total sale of 
(these) chemicals amounted to only 
fourteen million pounds as against 
3.2. billion 


Furthermore, 


pounds at the present 


time. many of the 


chemicals, such as acetone, acetic 


acid, and methanol, were made by 
processes that did not even faintly 
resemble the present processes.” 


—Joseph G. Davidson 





Communication and Participation 
in the Community 
Dr. Charles C. Price, F.A.LC. 


Director, Department of Chemistry, University of Pennsylvania, 
Philade lphia 4, Pa. 
( Abstract of a talk presented at the Third Professional Session, “Communica- 
tion and the Individual Professional Man,” at the 33rd AIC Annual Meeting, 


Boston, Mass., May 11, 1956.) 


HE chemist, as a professional man 

and a scientist, has a major re- 
sponsibility to the commnuity in which 
he lives, at the local, national and 
world levels. The chemist should un- 
derstand the tremendous impact sci- 
ence has had on all aspects of these 
communities of which he is a part. 
The progress of science has brought 
dramatic changes to our economy, our 
politics, our military affairs, and even 
our social customs, and promises even 
more dramatic changes for the future. 
Chemists are, by a large margin, the 
most numerous of all natural scien- 
tists, and therefore have a particularly 
important share in the responsibility 
which must go hand-in-hand with our 
accomplishments. 

It is necessary for us to accept some 
responsibility far beyond the narrow 
confines of our science and our pro- 
fession. What we do as scientists has 
a profound influence on the commu- 
nity we live in, and the collective de- 
cisions of the various communities in 
which we live can have an important 
nfluence on our activities. It is a 
basic concept of democracy that de- 
least in- 


isions to be made, or at 


fluenced by the people, can be intelli- 


gent only if the public is educated and 
informed. It is therefore a major re- 
sponsibility of the scientist to help in 
every way possible to bring the basic 
facts to the people and especially to 
those responsible for decisions affect- 
ing the welfare of the community. 
This should not be done with the 
attitude that we are an intellectual 
elite but simply on the basis of the 
fact that we have an understanding 
of an important factor which vitally 
affects the lives of our fellow citizens. 
There are many ways in which this 
can be done at the local level, for 
example, by radio and TV shows of 
science in action, and talks by scien- 


tists to lay groups. One particular 


way which seems especially important 


is to participate in forming educa- 
tional policy in the local schools. By 
actual participation on school boards, 
or by expressing our views in other 
ways, we should make it clear to our 
fellow citizens that vigorous and stim- 
ulating education of the small group 
who will become the scientists of the 
future is an essential for progress and 
security. Just as the physically gifted 
athletic 


boys are selected for the 


squads, the vocally-gifted for the glee 
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clubs, so must the intellectually gifted 


be selected for the most challenging 
possible educational program. 

At the state and national level, the 
scientist needs to communicate the 
needs of science to the community 
in order to obtain adequate support 


basic This 


through such agencies as the National 


tor research. is growing 
Science Foundation, the National In- 
stitutes of Nealth, as well as private 
agencies. It seems regrettable that the 
from the 


~ but then 


main stimulus has come 
challenge of Soviet science 
perhaps this is only an added indica- 
tion of the value of competition in 
stimulating progress. It is important 
for us to see that the community ts 
aware of the great benefits from sci- 
entific progress entirely apart from the 
Soviet threat to our military security. 
We must make clear to the people the 
necessity of free exchange of scientific 
ideas, as contrasted to the security nec- 
essary for military applications. 

In the 
also, there are increasing opportunities 


The World 
Health Organization, the Food and 


international community 


for scientific endeavor. 


Agriculture Organization, and the 
nascent UN Agency for Peaceful Uses 
of Atomic Energy, are all examples of 
world-wide activities with strong sci- 
entific aspects. Senator Anderson (D.., 


N.M.) 


important areas of science, such as 


recently proposed that some 
nuclear power and weather control, 
be developed in international labora- 
because 


would have important international 


tories, partly such progress 
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repercussions and partly because fu- 
ture scientific discoveries in secret na- 
tional laboratories might upset the 
present ‘‘stalemate” and tempt an ag- 
gressor to instigate a disastrous war. 


The scientist also has a responsi- 


bility to the community since he should 


have a deeper understanding of the 
potentials of nuclear weapons, inter- 
continental missiles and bacterial war 
fare, to name a few. It should be more 
obvious to scientists than to most citi- 
zens that we need to eliminate the 
threat to our entire civilization which 
of 


pose. We should express most vigor- 


these weapons mass destruction 


ously the need for a ban on tests of 
nuclear weapons, while there are still 
only two major atomic powers. The 
problems of inspection and control 
and the dangers of miscalculation will 
be vastly increased if many powers 
develop atomic armaments. The major 
advantage of a ban on nuclear tests is 
that it can be so easily monitored with 
out the need to violate national bound 
aries. 

It would also be desirable to seck 
all 
tests of long-range missiles as well. 


had a 


chance to develop and stockpile such 


to establish an effective ban on 


Now, before any nation has 
awesome weapons, it would be possible 
to set up a series of radar picket sta- 
tions, to be manned by UN personnel, 
which could detect any breach of such 
a test ban. 

These bans on nuclear and ICBM 
tests would at least bring a halt to 


the most terrifying aspects of the arms 
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race and give us the time and help 
to create the atmosphere necessary to 
work toward a more fundamental 
solution. They would represent an im- 
portant step toward the ultimate goal 
of universal and complete disarma- 
ment, with all national military es- 
tablishments turned over to control 


by a duly constituted UN agency for 


COMMUNITY 


conversion to peace time use or for 
scrapping, with some held as a safe 
deterrent to any would-be aggressor. 


These steps would represent an im- 


portant improvement in the security 


of the American people. I hope we will 
accept our responsibility by helping to 
communicate to the people the scien- 
tific “facts of life” which make this so. 


Communication as a Factor in Success 


or Failure on the Job 


Dr. S. D. Kirkpatrick, Hon. AIC 
Editorial Director, Chemical Engineering and Chemical W eek, 


330 West 42nd St., New 


York, N. Y. 


(Presented at the Third Professional Session, “Communication and the Indi- 
vidual Professional Man,” at the 33rd AIC Annual Meeting, Boston, Mass., 


May 11, 1956.) 


N the forty years since | graduated 

in chemical engineering from the 
University of Illinois, there has never 
been a time when there were more 
opportunities for leadership in the 
chemical industry and profession. To- 
day’s complicated civilization depends 
on leaders who can guide and coordi- 
nate the forces of science and industry. 
Unfortunately, however, the increas- 
ing needs for intensive specialization 
in training and experience make it dif- 
ficult to find technical men who are 
proficient in their own fields and at 
the same time well grounded in the 
broader phases of business and human 
activity. 

This situation poses a problem for 
industry which is equally important 
to us as individuals. Our companies, 


when they can, selectively recruit 
young men with aptitudes and train- 
ing to become specialists. They start 
them at the bottom of the ladder, and 
the higher they climb the more spe- 
cialized they become. The result is a 
vertical channelization of industry 
with mental if not corporate barriers 
to something we talk a lot about now- 
adays — cross fertilization of ideas. 
In essence, this is a problem of com- 
munication. 

I am not going to make a plea for 
more generalists and fewer specialists. 
What we all want to see are technical 
men better equipped to get more fun 
and satisfaction out of their lives as 
well as their jobs. Even the man with 
the narrowest specialty can greatly 


broaden the field of his personal in- 
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fluence and professional effectiveness 
by studying and mastering the ne- 
glected arts of communication. Often 
this is just a matter of finding time 
for these extra-curricular activities. 
Sometimes it is a lack of willingness 
to face the facts and persevere in a 
program of self-improvement. 

In this connection, I am reminded 
of a story Dr. H. C. Parmelee likes 
to tell about his predecessor, the first 
editor of the old “Chem. & Met.” 
Dr. E. F. Roeber was a 
Germany, as were many of our chemi- 
cal leaders before World War I. He 
spoke English with a heavy Teutonic 
but his 
writings were clear, forceful and pre- 
cise. Here is the secret of his accom- 
plishment: One of the great news- 
paper editors of that day was Charles 
Dana of the old New York Sun. 
Roeber was his ardent reader and ad- 
mirer. So every night, he would take 


native of 


accent (and construction) 


one of Dana’s editorials, carefully 
translate it into the best German at 
his command, and then put it away. 
A month later he would take it from 
the files and translate it back into the 
best English he could command. Then 
by comparing his re-translation with 
Dana’s original, he could spot his own 
faults and weaknesses and do some- 
thing about them. The result was that 
are classics 


Roeber’s own editorials 


today that still serve as models for 


some of our junior editors (or at least 
they did before editorials went out of 
style). 

Another old friend and great ad- 
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mirer of Dr. Roeber was Dr. Leo H. 
Baekeland who by self education also 
became a past master of written, if 
not oral communications. Another in 
our generation is Dr. Rudolf Flesch, 
the German-born student of Lyman 
Bryson at Columbia who has become 
a final arbiter on the readability of 
English text. You can well afford to 
read “The Art of Plain Talk.” I do 
not say you'll agree with Dr. Flesch 
in all his conclusions but I'll guaran- 
tee that this little book will help any 
of you in your daily work. 

I think you will agree that there is 
no more pleasant way to improve on 
our deficiencies than in studying the 
qualities of good literature. 

Part of my assignment is to give 
you some success stories, of how chem- 
ists have lifted themselves by their 
own bootstraps to influential positions 
in our industries and professions. In 
earlier days I was honored by being 
the first publishers of the edited writ- 
ings of several of the gentlemen who 
At the risk of 
some embarrassment to some of them 
I might let you know that in the early 


share our program. 


days I had the privilege of profession- 
ally advising that polished proponent 
of the Harvard Classics, Francis J. 
Curtis. And even the great Dr. Don- 
ald Babcock Keyes 
polish off a few of his less brilliant 
but perhaps more pungent figures of 
speech. I had less trouble with Larry 
Bass because of the tutelage he re- 
ceived from Dean Hamor of Mellon 


allowed me to 


Institute. And I have long worshipped 
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AS A FACTOR IN SUCCESS . 


at the same shrine as Ray Stevens and 
Arthur (Bud) 


only to the enduring classics of Arthur 


Fisher. I need point 


D. Little to make my point, that con- 
vincing communications and ever wid- 
ening influences are concommitants of 
success. 

A certain young chemical engineer- 
ing graduate of Massachusetts Insti- 
tute of Technology came down to 
work for McGraw-Hill in the 1920's. 
McGraw-Hill ad- 


visedly because this young man had 


I say “down” to 
somehow got the impression that that 


was the only way you could go 
after leaving the cloistered Temple of 
Knowledge on the Charles River at 
the Hub of the Universe. 

In those days we used to have “bull 
sessions” that we called editorial staff 
meetings each week. | was surprised to 
find this young man, almost at the 
start, taking notes and later he would 
put them on the dictaphone. In an 
open office I could net help hearing 
my own name mentioned occasionally, 
so I asked to see a copy of the dic- 
tated They 


Some of the things I was reported to 


notes. read pretty well. 
have said sounded quite erudite. So I 
suggested that the young man become 
our recording secretary and circulate 
his notes to all the staff — including 
the big bosses up in the front office. 
They proved useful points of reference 
in further discussion and before long 
our young secretary was preparing 
agenda for all our meetings. In Dr. 
Parmelee’s absence he even served, in 


effect, as our acting chairman. 
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About that time Dr. Parmelee, Ar- 
thur D. Little, Warren K. 


L. H. Baekeland and five or six other 


Lewis, 


chemical engineers from industry or 
education had been holding a series of 
meetings to outline plans for starting 
a Chemical Engineering Series of 
Text and Reference Books. I had been 
secretary of that committee and took 
some pride in helping Dr. Parmelee 
discuss these plans with my fellow 
editors. We were looking for authors 
and I recall that when we came to the 
subject of chemical engineering eco- 
nomics, I was about to remind every- 
one of my own extended experience 
with the United States Tariff Com- 
mission, the Census Bureau and other 


governmental agencies. But before | 
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could make my little speech, the young 
man from MIT spoke up. He recalled 
that he had taken Prof. W. K. Lewis’ 
famous course on “Economic Balance” 
and had all his notes in shape for 
publication, that he had learned a lot 
in his work with us and hoped all of 


us would help him organize some of 
the material we had prepared for the 
magazine. There was nothing for us 
to do but wish him luck. 

But he did not need it. After work- 
ing hard Saturday afternoons and 
Sundays, he came in with his notes 
and dictated a rough draft for a couple 
of chapters. The copy would be passed 
around among us for correction and 
suggestions. In three or four months 
the whole manuscript was ready for 
the printer and in another six months, 
McGraw-Hill published “Chemical 
Engineering Economics” by Chaplin 
Tyler, the third assistant editor of 
Chemical & Metallurgical Engineer- 
ing. He gave each of us an an auto- 
graphed copy and showed us where he 
had mentioned our names in the pre- 
face and in various footnotes. 

This was not the best book in the 
world, but being the first of its kind, 
a lot of folks bought copies. Among 
them was Roger Williams, Sr., of 
DuPont’s Ammonia Department who 
called up Dr. Parmelee one day and 
told him he would like to meet the 
young man who had that 
book. He did, and the rest of my story 
of Ty’s success has been written in 
Wilmington, Del. Thanks to his abil- 
ity to think and write clearly (they 


written 


CHEMIST 


1956 


go together!) he has climbed to a high 
place in DuPont's Development De- 
partment, the mental aristocracy of 
that great aggregation of men, money, 
and brains. 

That’s all 
You and I have also seen the other 
kind. In fact, I cannot think of any- 


thing more tragic than seeing a man 


for the success stories. 


who could really make a great con- 
tribution to society, to his company 
and to himself, but who fails to find a 
medium for its expression when the 
opportunity arises. Too often he is a 
licked 


either withdraw into his own shell or 


man. From then on he will 
settle down into a more or less com- 
fortable He will stay 
long as he remains in the profession. 
And was it not Harry A. Curtis of 


TVA who says a rut is just a coffin 


rut. there as 


with the ends knocked out? 


There is urgent need in industry 
today for men and women who have 
developed their abilities to write and 
speak clearly and convincingly. No 
matter what work a man may under- 
take that ability can be worth many 
thousands of dollars to him over the 


years. 


When a 


ideas to other people, he limits him- 


man cannot convey his 
self to what he can do alone. He is on 
his own. Yet today very few impor- 
tant achievements in industry result 
from individual effort. Teamwork is 
essential and the very basis of team- 
work and leadership is the communica- 


tion of ideas. 
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Opportunities 
Doris Eager, M.A.I.C. 


Positions Available 


Chemist to perform analyses and de- 
velop new analytical procedures in radio- 
chemistry. B.S. or advanced degree in 
chemistry plus experience in radio-chemi- 
cal research. Noamerous positions for 
physicists, engineers — electronic and 
mechanical, sales and methods, with B.S. 
degrees for positions in X-ray Isotopes, 
and nucleonics. Location New England. 
Box 61. THe CHEMIST. 


Also see page 221 


Chemists Available 


Food Technologist seeks position. 
Excellent qualifications and experience. 
M.S. and Ph.D. in organic chemistry 
Languages. Box 60, THE CHEMIST 


Will You Come 


June 7, 1956. New York Chapter. Annual 
Dinner Meeting. Hotel Commodore, 
New York, N y Presentation of 
Honor Scroll to Dr. Charles N. Frey, 
eonsultant and lecturer, Massachusetts 
Institute of Technology, Cambridge, 
Mass. Speakers: Dr. R. R. Williams 
his paper to be presented by Dr. 
Randolph Major); Richard L. Moore, 
Dr. Wayne E. Kuhn. Acceptance ad- 
dress, “Coordinating Fundamental and 
Industrial Research,” Dr. Frey 


June 14, 1956. Washington Chapter 
O’Donnell’s Sea Grill. Washington, 
D. C. Luncheon. Annual Business Meet 
ing. Election of officers 


June 15, 1956. Chicago Chapter. Annual 
Meeting. Election of officers. 


June 20, 1956. AIC National Council and 
Board of Directors. Dinner Meeting 
The Chemists’ Club, New York 17, 
N. Y 

Vay 22-24, 1957. Thirty-fourth Annual 
Meeting. The American Institute of 
Chemists. Sheraton-Mayflower Hotel, 
Akron, Ohio 
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Elected: As president of the As- 
sociation of Consulting Chemists and 
Chemical Engineers, Inc., 50 E. 41st 
St.. New York 17, N. Y., Carl Bus- 
sow, F.A.I1.C., of A. W. Dow, Inc., 
New York, N. Y. Dr. Foster Dee 
Snell, F.A.I.C., of Foster D. Snell, 
Inc., New York, N.Y. was elected 
president. Dr. Joseph W. E. 
Harrisson, F.A.1.C., of LaWall & 
Harrisson Laboratories, Philadelphia, 
Pa., and Percy E. Landolt, F.A.LC., 
of Landolt & Whitney, New York, 


N.Y., were elected councilors. 


vice 


In Science Digest, April 
comments by 


F.A.1L.C., from 


1955. 


Quoted: 
1956, page 30, 
Dr. Henry B. 
THe CHEMIsT, 


some 
Hass, 


December, 
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Recruitment Program 
Dr. J. C. Warner, Hon. AIC, 
speaking before the Southeastern Re- 
gional Meeting of the 
Chemical Society in November, 
gested the following recruitment pro- 


American 
sug- 


gram to obtain more and better high 
school science teachers: 

(1) Science teaching in the schools 
should be 


substantial 


made more attractive by 
increases in the salary 
scale. 

(2) 


requirements 


Science teacher certification 


should be 


more emphasis on the under- 


revised to 
place 
standing of science and less emphasis 
on training in pedagogy. 

(3) Effective 
should be awarded more public ac- 


science teachers 
claim and prestige in their communi- 


ties. 


Truesdail Labora- 


Opened: By 


tories, Inc., Los Angeles, Calif., an 
operating division laboratory in Hon- 
Hawaii. Dr. Roger W. 
Truesdail, F.A.1.C., president, states 
that have been 
to lease space in a new building being 
Chemical Co., 


olulu, 


arrangements made 


erected by Hawaii 


Ltd. 
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KEEPING 


UP WITH 


JET ATRPLANES? 


— 


(ain 


REYNOLDS 


Some of the same type of engineer- 
ing development work, which pro- 
duced jet airplanes and such 
sensational progress in the aviation 
industry, has been done on various 
types of stationary jets. While re- 
sults are not as spectacular, im- 
provements have been even greater 
percentage-wise in some smaller 
industries. 


For example, the jet heater, work- 
ing at very h velocity, possibly 
on corrosive liquids, will cost a very 
small fraction of the price of a sur- 
face heater. When designed prop- 
erly, the heater can also raise the 


pressure of the liquid substantially 
and completely eliminate one or 
more pumps, which can be quite 


expensive if made from special 


materials. 
A jet absorber is another good ex- 


ample. In some cases, a unit the ap- 
proximate size of a man’s arm can 
take the place of an absorption 
tower 3 feet in diameter and 10 or 
12 feet high, with tremendous sav- 
ings in first cost and no increase 
in operating cost. The absorber can 
literally supersaturate a liquid with 
a gas by discharging at a higher 
pressure than desired. Equilibrium 
is then established by reducing the 
pressure and liberating some gas, 
leaving a completely saturated solu- 
tion at any desired pressure within 
certain ranges. 


Of course, progress has also been 
made in efficiency and dependabil- 
ity of the best known application of 
industrial jets, which is steam jet 
vacuum equipment and vacuum re- 
frigeration. Information on any of 
this type of equipment is available 
on request. 
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